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ABSTRACT 
 
Susan H. Hedges: Technology Use as a Support Tool by Secondary Students with Autism: 
A Mixed Methods Investigation 
(Under the direction of Drs. Sam Odom and Kara Hume) 
 
The majority of students with Autism Spectrum Disorder (ASD) are leaving high 
school ill prepared to integrate successfully into adult life, which comes at a huge cost, not 
only to themselves and to their families, but also to society at large. Technology supports 
have the potential to improve their outcomes and thus enhance their quality of life. Knowing 
that most individuals with ASD have an affinity for technology and that technology is 
becoming more portable, less expensive, and more widely available, makes it an attractive 
potential support. Previous studies of the technology use by adolescents with ASD focused 
primarily on discretionary use. This mixed methods study investigated the use of technology 
as a support tool by high school students with ASD.  
In the first phase, 243 students from 30 high schools in North Carolina, Wisconsin 
and California completed questionnaires regarding their technology use. Based on the survey 
results, ten students were purposefully selected and interviewed regarding their perceptions 
of the benefits and barriers to their technology use as a support. The combined results 
revealed that teens with ASD are bringing internet capable technology with them to school 
and using it at school and at home to support their independence, improve their social 
opportunities and to reduce their anxiety and stress. These results provide important 
information for researchers and practitioners about the potential of technology use to improve 
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the lives of individuals with ASD and underline the need for efficacy studies of these uses of 
technology.  
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Chapter 1 
Introduction 
For many individuals with Autism Spectrum Disorder (ASD), technology holds a 
special attraction (Mineo, Ziegler, Gill, & Salkin, 2009; Porayska-Pomsta et al., 2012; Shane 
& Albert, 2008). Recent technological innovations have made technology more accessible 
than at any time in history.  Researchers are taking advantage of this attraction and 
developing technology-aided interventions that support learning and independence of 
individuals with ASD (Shane et al., 2012).  Research has shown that adolescents with ASD 
use technology as a form of entertainment (Kuo, Orsmond, Coster, & Cohn, 2013; 
MacMullin, Lunsky, & Weiss, 2015; Mazurek, Shattuck, Wagner, & Cooper, 2012; Orsmond 
& Kuo, 2011) and also that technology-aided interventions can be effective at meeting some 
of the social, communication, and behavioral needs of adolescents (Odom et al., 2014).  Few 
studies, however, have examined the everyday use of technology by high school students 
with ASD as a support tool. 
Technology has the potential to support students with ASD in a variety of ways. 
Texting, email, and cell phones can encourage communication (Ayres, Mechling, & Santosti, 
2013). A student who is reluctant to attend an Individualized Educational Program (IEP) 
meeting with a room full of adults may feel more comfortable doing so via Skype (Keintz, 
Goodwin, Hayes, & Abowd, 2012). Facebook, Twitter, Instagram, and other social media 
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tools can help facilitate social interaction (Gillespie-Lynch, Kapp, Shane-Simpson, Smith, & 
Hutman, 2014). Keeping up with school club activities on Facebook can be less intimidating 
than a phone call to a club member. Calendars, reminder alarms, timers, and other 
organizational applications can help to increase independent functioning in schools and the 
community (Gentry, Wallace, Kvarfordt, & Lynch, 2010; Myles, Ferguson, & Hagiwara, 
2007).  There is now a range of new technologies and applications with the potential to 
support high school students with ASD as they transition to adulthood. This mixed methods 
study describes the forms of technology used by high school students with ASD and their 
purposes. It includes their perceptions of the benefits as well as possible barriers to 
technology use. The goal of this study is to provide insights to researchers, parents and 
practitioners that may aid in the broader implementation and uptake of such supports for 
students with ASD.  
Statement of the Problem  
High school students with ASD in the United States (US) have some of the poorest 
post-school outcomes of any disability category (Howlin, Goode, Hutton, & Rutter, 2004; 
Shattuck et al., 2012).  According to the National Longitudinal Transition Study 2 (NLTS2), 
when students with ASD leave high school, the majority live at home and have minimal work 
and/or social activity (Mazurek et al., 2012). In their cost analysis, Leigh and Du (2015) 
propose that the annual cost to society for individuals with ASD who do not achieve 
independence is $268 billion. For the families and individuals themselves, the cost in terms 
of impact on quality of life can be substantial (Heijst & Geurts, 2015). Finding effective 
ways to support these individuals to improve their independence and quality of life is critical 
(Gerhardt & Lanier, 2011). Unfortunately there is a dearth of research on evidence-based 
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interventions and practices to meet the wide range of needs (academic, social, behavioral) of 
high school students with ASD as they transition to adulthood (Test, Smith & Carter, 2014).  
Purpose of the Study 
Technological advances have the potential to lead to more effective supports and to 
improve the quality of life for students with Autism Spectrum Disorder (ASD). Knowing that 
many individuals with ASD have an affinity to screen-based technology (Ploog, Sharf, 
Nelson, & Brooks, 2013), possible strengths in the areas of visual perception (Shane & 
Albert, 2008) and visual search (Kaldy, Giserman, Carter, & Blaser, 2013) and that 
technology is becoming more portable, less expensive, more widely available, makes it an 
attractive potential support. However, the typical use (e.g., in school, home, and community) 
of technology as a support by students with ASD remains largely unexplored. To address the 
gap in the literature, the purpose of this study is to describe the use of technology by high 
school students with ASD as a support tool to help them learn, communicate, socialize and 
be more independent at school and at home. 
The rationale that underlies this research is that knowing how high school students 
with ASD are using technology throughout their school day will provide important 
information for researchers and practitioners. For example, if many students with ASD are 
carrying smartphones or tablets to school every day but not using these powerful tools to help 
with organization and to facilitate independence, gaining insights into the perceived barriers 
from the users not only helps focus intervention research agendas but can provide useful 
information to practitioners and policy makers. Proxy reports, typically parents and teachers, 
are used for the majority of research involving the experiences of students with ASD, yet the 
perspectives of the individuals in question can lead to a fuller understanding of their needs 
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(Kirby, Dickie & Baranek, 2015). As this study focuses on technology use by students with 
ASD, it is important to gather perspectives from the users themselves.  
There are several expected outcomes of this research. First, it will provide a 
description of current technology use as a support by high school students with ASD. To 
date, the literature has focused on discretionary technology use by individuals with ASD, but 
not planned use of technology to support engagement and participation in school and 
community settings. Next, this study will include insights from the individuals themselves 
into the perceived benefits of and possible barriers to its use, which may inform the 
development of future interventions, practices, and policies. This contribution will be 
significant because new technologies such as iPads and Smartphones, are ubiquitous, non-
stigmatizing, portable, relatively affordable, and appear to be well received by students with 
ASD. These technologies may potentially provide support in a wide range of areas including: 
communication, social skill building, executive functioning, job skills development, and 
academics.  
Research Questions 
This study used an explanatory sequential mixed methods design (Creswell, 2015). It 
began with a survey of high school students with ASD participating in a larger study 
conducted by the Center on Secondary Education for Students with Autism (CSESA) about 
their technology use. The survey led to more in-depth questions that were addressed through 
qualitative interviews of a sample of ten of the participants. The following research questions 
were addressed. 
1. How do adolescents with ASD use technology as a support? 
a. What forms of technology are being used? 
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b. For what purpose is technology being used? 
c. How often is technology being used? 
2. What do students perceive as benefits of technology use as a support? 
3. What do students perceive as barriers to the use of technology as a support? 
4. Are there associations between technology usage, and student’s perceptions of 
benefits, students’ perceptions of barriers, intellectual ability, enrollment status, 
students’ household income, gender, and/or race/ethnicity? 
Defining Technology as a Support 
For the purposes of this study, technology as a support is defined as “any electronic 
item/equipment, application, or virtual network that is used to intentionally increase, 
maintain, and/or improve daily living, work/productivity, and recreation/leisure capabilities 
of individuals with autism spectrum disorder” (p. 96, Wong et al., 2014). This definition was 
developed by the Technology Working Group of the Center on Secondary Education for 
Students with ASD (Odom et al., 2015). It incorporates existing definitions of assistive 
technology as set forth by the US government (PL108-364, www.gpo.gov/fdsys/pkgPLAW-
108pub1364.htm) and the Canadian Association for Occupational Therapy (2012). As other 
surveys of technology use by individuals with ASD have focused primarily on discretionary 
use (e. g., entertainment) (Kuo et al, 2013; Mazurek et al, 2012; MacMullin et al., 2015; 
Shane & Albert, 2008), this study will focus on technology use that supports learning, 
independent functioning, social interaction, and communication in the school and home 
environments. 
Conceptual Model 
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This study is situated in the conceptual framework developed by the CSESA Technology 
Working Group (2013; see Figure 1). This model uses the domains of human (individual, 
family, service provider), activity (daily living, work, leisure), and technology (electronic 
item, equipment, application, virtual network) to organize thinking about technology use for 
individuals with ASD. Where these three domains overlap is the ideal user-activity-
technology match. This model is heavily influenced by persuasion theory prominent in the 
field of human-computer interaction (Fogg, Lee, & Marshall, 2002). The two key concepts in 
persuasion theory are expertise and credibility. That is, the tool provides a useful function 
and it is effective. For example, if an alert is scheduled in a smart phone to remind a student 
to turn in his homework at the beginning of class each period and the act occurs daily without 
fail and the student is successful, the tool is demonstrating expertise and deemed credible. 
Were the alert to occur and the student does not turn in the homework, then credibility would 
be lost.   
Organization of the Dissertation  
In this chapter (Chapter 1), I provide an introduction, statement of the problem, 
purpose of the study, research questions, and conceptual framework. Chapter 2 provides a 
review of the literature and research related to technology-aided interventions, the affinity for 
technology by individuals with ASD, how technology relates to the core features of autism, 
the use of technology in support of learning, and the need to include individuals with ASD in 
research about their needs. Chapter 3 describes the research design, methodology, 
procedures, and instruments used to collect and analyze the data. Chapter 4 presents the 
results of the analyses of the quantitative phase of the study, the student surveys, and the 
findings from the qualitative phase of the study are presented in Chapter 5. Finally Chapter 6 
   
 7 
contains a discussion of the conclusions drawn from a synthesis of the two study phases, 
recommendations for practitioners, suggestions for future research and limitations of the 
work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Conceptual framework for technology use for adolescents with ASD (Odom et al., 
2014) 
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Chapter 2 
A Review of the Literature 
Autism is a neurodevelopmental condition involving deficits in social communication 
with restricted interests and behaviors (American Psychiatric Association [APA], 2013). 
ASD is considered the fastest growing developmental disability with a 289.5% increase in 
the number of children being diagnosed over the last twelve years (CDC, 2014). The current 
prevalence estimate from the Centers for Disease Control (CDC) is 1 in 68 of children 17 and 
under (Baio, 2014). While the cause of the increase is unknown, it is believed to be due at 
least in part to improvements in diagnosis as the disorder is better understood. Other potential 
explanations, such as environmental factors (CDC, 2014) as well as immune deficiencies 
(Napoli, Wong, Hertz-Picciotto, Giulivi, 2014) are receiving wider attention.  
A recent survey conducted by the CDC found that children in the age range of 14-17 
as likely to have a diagnosis of ASD as younger children (Blumberg et al, 2013). Thus high 
schools are being challenged to meet the unique needs of these individuals as they move 
through school and on to the post-school environment. It is essential that schools and 
educators be well prepared to support the successful transition of students with ASD to 
adulthood as the stakes are high. There are wide ranging estimates of the financial burden of 
supporting individuals with ASD across the lifespan (at least $268 billion annually in the 
U.S.; Leigh & Du, 2015). In addition, there are costs in terms of quality of life for individuals 
with ASD and their families. Correlational research has found some of the major predictors 
   
 9 
of the poor outcomes are closely associated with the core characteristics of ASD, namely, 
functional behaviors (Shattuck et al., 2012) and social communication deficits (Howlin et al., 
2004). The Individuals with Disabilities Education Act (IDEA) has charged high schools 
with the responsibility of preparing students with disabilities with the tools they need to 
transition successfully into adulthood as active members of society (IDEA, 2004). High 
schools are the front line in the transition process for students with disabilities and in many 
cases their last hope for receiving support. With more than 80% of individuals with ASD 
living at home up to eight years after leaving high school and the majority unemployed or 
underemployed and having limited social interactions (Shattuck et al., 2012), the need for 
effective supports and interventions to improve these outcomes is urgent.  
Autism Spectrum Disorder and Technology 
Children with autism across the spectrum are attracted to technology, in particular 
screen-based technology, often for the purpose of playing video games or watching animated 
movies (Kuo et al., 2013; Mazurek, et al., 2012, Shane & Albert, 2008). For this reason there 
is increased attention in intervention research on the use of technology especially for young 
children (Ploog et al., 2013). Most recently, there is an emerging body of evidence that new 
technologies, in particular handheld devices such as smartphones and tablets, can be effective 
in promoting independence for adolescents with ASD (Hume, Boyd, Hamm, & Kucharczyk, 
2014).  This suggests these supports could be an important avenue for improving post-school 
outcomes. Handheld devices are especially appealing as they are relatively low in cost and 
widely used, even in low-income households (Keintz et al., 2014).  
The use of technology as a support for students with ASD is an area showing great 
promise although the evidence remains sparse as researchers struggle to keep up with the 
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rapid pace of innovation (Grynszpan, Weiss, Perez-Diaz, & Gal, 2013). Yet if one considers 
1) the attraction of certain forms of technology, 2) the way technology can address the 
defining characteristics of ASD, and 3) the role technology plays in 21st century education 
and society, prioritizing technology based interventions and supports should be high on the 
autism research agenda (Bolte, Golan, Goodwin, & Zwaigenbaum, 2010). 
The evidence base for technology interventions. There has been a dramatic increase 
in the amount of research involving technology use in support of individuals with ASD as 
illustrated by a set of recent reviews (DiGennaro Reed, Hyman & Hirst, 2011; Grynszpan et 
al., 2013; Fletcher-Watson, 2014; Keintz et al., 2014; Knight, McKissick, Saunders (2013); 
Mechling, 2011; Pennington, 2010; Ploog et al., 2012; Ramdoss et al., 2011; Ramdoss et al., 
2011; Ramdoss et al., 2012; Wainer & Ingersoll, 2011). The number of studies involving 
technology interventions for individuals with ASD has skyrocketed from approximately 200 
in 1995 (Keintz et al., 2014) to roughly 1350 in 2013 alone (King, Thomeczek, Voreis, & 
Scott, 2014). Although, this research has led to the identification of some “promising 
practices”, only a small number of studies have met the quality standards for evidence-based 
practice (Gersten et al., 2005; Horner et al., 2005). 
In 2012, Wong and colleagues at the National Professional Development Center on 
Autism Spectrum Disorder (NPDC ASD), in a comprehensive review of the literature found 
only 20 studies that met quality criteria for efficacy for technology aided interventions and 
instruction (TAII; NPDC, 2012) for children between the ages of 3-22. Twelve out of the 20 
studies included adolescent participants. A team of 154 trained external reviewers established 
the evidence by using methodological criteria based on the Council for Exceptional Children 
Division for Research quality indicators (Gersten et al., 2005; Horner et al., 2005).  That 
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criteria includes indicators such as a match between research question and dependent 
variable, comparability of groups (for group design), adequate demonstrations of 
experimental control, which includes three demonstrations of a functional relationship 
between the independent and dependent variables (for single case design [SCD]; Kratchowill 
et al., 2013).   
Building on that review to include studies completed after 2011, Odom and 
colleagues (2015) found only three additional studies that used technology-aided 
interventions and instruction specifically for adolescents with ASD (14- 22). Further, the 
Odom et al. (2015) study included video modeling, video prompting, and video self-
modeling in their search, which led to an inclusion of an additional 20 studies. Video 
modeling (VM) is considered a separate evidence-based practice from TAII by the NPDC for 
ASD (Wong et al., 2012). Significantly, in the Odom et al. study, eleven of the new video 
modeling studies made use of handheld technologies such as iPhones, iPads, laptops, and 
personal digital assistants (PDA).  
Although so few studies met the criteria, the variety of technology forms as well as 
range of goals used in those studies represent the broad possibilities for technology as a 
support for high school students with ASD.  Even for those technologies on the verge of 
extinction today (e.g. pagers), the same approach can be easily adapted for use with more 
current handheld technologies (e.g. smartphones). While several studies involved the use of 
desktop computers, the same or similar interventions can be delivered using cheaper and 
more flexible technologies such as laptops and tablets meaning that these studies represent 
uses for technology that are possible to implement in current and future contexts.   
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Affinity for technology by individuals with ASD. Much of the enthusiasm 
surrounding the use of new technologies (e.g. smartphones, tablets) to support children and 
youth with ASD is undoubtedly due to the affinity children with ASD exhibit for screen-
based media (Kuo et al., 2013). Studies have revealed that screen-based technology use is a 
primary and preferred discretionary activity for the majority of children (Shane & Albert, 
2008) and adolescents with ASD (Kuo et al., 2013; Mazurek et al., 2012; Orsmond & Kuo, 
2011). Using data from the first wave of the NLTS2 (2001), Mazurek et al. (2012) found 
students with autism (ages 13-17) were significantly more likely to engage in television 
watching and video games during their leisure time than students from three other disability 
categories (intellectual disabilities, learning disabilities, and communication disorders). More 
recently, Kuo and colleagues (2013) found 98% of the teens with ASD surveyed spent 
approximately five hours per day on a computer, primarily engaged in playing video games 
and surfing the web, and two hours per day watching television, primarily cartoons and 
comedy shows (Kuo et al., 2013). A study comparing the screen-based technology use of 
adolescents with ASD to their typical siblings, found participants on the spectrum were 
heavier users (4.5 vs. 3.1 hours per day respectively) (Mazurek & Wenstrup, 2013). Another 
likely indicator of the strong affinity for technology was born out in the NLTS2 data that 
revealed those students with ASD who attend 4-year college (roughly 12%) ended up 
majoring in computer science at a rate much higher than the general population (16.22 vs. 
6.6%; Wei, Yu, Shattuck, McCracken, & Blackorby, 2013).   
 Other survey studies of technology use and ASD have revealed potential negative 
impacts. In a study of parent attitudes toward computer use at home, Fletcher-Watson and 
Durkin (2015) found that 60% of parents (n=178) had problems with their child being 
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obsessed with technology. However, 92% of those same parents felt their child benefitted 
from technology use. Mazurek and Wenstrup (2013) found boys with ASD had more 
problematic video game use compared to a comparably-aged group of typically developing 
boys as reported by their parents. In another comparative study of adolescents with ASD and 
typical peers, MacMullin et al. (2015), found parents of children with ASD (n=139) reported 
more often that computer use was having a negative impact on their children, in comparison 
to reports of parents who had typically developing children (n=172). For boys with ASD 
aged 8 – 18 years, Engelhardt and Mazurek (2014) found that problematic video game use 
was predictive of oppositional behavior.  In another study, parents reported their children 
with ASD had difficulty disengaging from role playing video games, getting angry when 
interrupted from these games, and playing longer than intended (Mazurek & Engelhardt, 
2013). The same study noted however that violent video game use was not a significant 
predictor of oppositional behavior. In a study of cyber bullying and students with ADHD 
and/or Aspergers/, Kowalski and Fedina (2011) found 21% of their 42 participants (age range 
10-20) reported experiencing cyber bullying in the most recent two month period and 
roughly six percent reported that they had perpetrated cyber bullying themselves during the 
same time frame. In the same study, only nine percent of parents reported ever discussing 
cyber bullying with their child. Unfortunately this study combined results for students with 
ADHD and those with Aspergers so it is not possible to determine to what extent these 
results reflect the experiences of individuals with ASD. 
Again using the NLTS2, Mazurek et al. (2012) found that in addition high 
discretionary usage of screen based media by secondary students with ASD; the use of social 
media was lower than it was for most other disability categories. However, correlates with 
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demographic factors revealed the odds ratios were significantly higher for internet browsing, 
email, or chat for students with ASD who were female (2.6), Hispanic (.03), or those with 
higher functional cognitive skills (1.3). In a recent internet-based study of the perceived 
benefits of computer-mediated communication, adult respondents with ASD were 72% 
female leading to an inference that females with ASD may prefer using the internet to 
communicate more than males (Gillespie-Lynch et al., 2014).  These findings suggest there 
may be differences in technology use among groups of students with ASD, which would be 
important to investigate. 
Technology and the core deficits of ASD. The third area that is raising hopes about 
the promise of technology as a support for adolescents with ASD is the way it can address 
the core deficits of autism and promote independence. ASD is an umbrella term for 
developmental disorders characterized by deficits in two major areas as defined by the 
Diagnostic and Statistical Manual of Mental Disorders (5th ed., DSM-V; American 
Psychiatric Association [APA] 2013). The first is in the social domain impacting both 
communication and social interaction, and the second is broadly described as restricted, 
repetitive patterns of behavior or interests. Social and communication difficulties are often 
characterized by challenges in the reciprocal nature of social interactions and understanding 
nonverbal social behaviors of others (APA, 2013). Restrictive and repetitive behaviors and 
interests include stereotypic behavior or speech, compulsive adherence to routines, and/or 
highly fixated or circumscribed interests and may also be characterized by hyper- or hypo-
reactivity to sensory input (APA, 2013). These core deficits challenge individuals with ASD 
in a myriad of ways across the lifespan. During adolescence and into adulthood one area 
greatly affected by social and behavioral deficits is independence (e.g. self-management, 
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self-advocacy, initiating or reciprocation in social interactions). Being able to act 
independently is critical for successful transition to adulthood (Hume et al., 2014). 
Technology to address social deficits. There are a variety of ways technology can 
ameliorate the social difficulties experienced by adolescents with ASD. First and foremost, it 
can provide freedom from social demands (Grynszpan et al., 2014) by reducing the quantity 
and complexity of student-teacher interactions. For example, students with ASD might 
benefit more from instruction delivered via a computer so they do not have to simultaneously 
engage in social interaction with the teacher (Ramdoss et al., 2011). Social media, email and 
texting can expand opportunities for social interactions as it can be far less intimidating for 
students with ASD who often struggle to engage in face-to-face relations (Mazurek & 
Wenstrup, 2013). Similarly videoconferencing technology can help reduce anxiety and 
improve engagement in Individualized Education Program (IEP) meetings by allowing 
participation from another location (Keintz, et al., 2014). Virtual environments are showing 
promise as a way to practice community based social interactions such as ordering food from 
a cafe (Bellani, Fornasari, Chittaro, & Brambilla, 2011). 
In several studies, researchers have found that interactive multimedia on desktop 
computers is a helpful tool for teaching understanding of emotions, mental states, and face 
reading, all areas that are often difficult for individuals with ASD (Faja et al., 2008; Golan & 
Baron-Cohen, 2006; Silver & Oakes, 2001).  These challenges have been described 
collectively as a deficit in a Theory of Mind (Baron Cohen, 2001) and are often thought to be 
the major confounder of social relations for individuals on the spectrum. In a study by Golan 
and Baron-Cohen (2006), participants with ASD in one group were trained to recognize 
emotional states using a software program at home with weekly group meetings with a tutor 
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and compared to a control group that received content via a face-to-face social skills group 
without any technology support. The group using technology improved significantly in 
recognition of voices and number of emotional concepts compared to the control group. 
More research is needed to see if these effects are maintained over time. 
Technology to address communication challenges. Technology is proving to be a 
major support in the area of communication especially for non-verbal individuals with ASD 
and therefore merits discussion separate from the social domain even though the two can be 
related. Speech generating technology has helped facilitate the communication of some non-
verbal individuals with ASD and is now available in a new form as relatively inexpensive 
apps for smartphones, iPods, and tablets, making it more widely accessible. This is a major 
advancement in the field as nonverbal individuals on the spectrum have had limited choices 
of supports for communication in particular ones that were easily portable, highly 
individualized, and affordable (Shane et al., 2012). Although the empirical base for these 
commercial products (e.g. Proloquo2Go) is only emerging, it is showing good results 
(Kagohara et al., 2010). In a study using the newest generation of technology as a speech-
generating device (iPod with an app), Kagohara et al., 2010, employed a behavioral 
intervention (e.g. delayed prompting) to improve the participant’s ability to use the device in 
order to improve communication.  
Even for individuals who are verbal, communicating via email or text may be less 
intimidating and help to increase the ability to communicate important wants and needs 
(Gillespie-Lynch et al., 2014). Other ways technology can improve communication for 
transitioning youth with ASD is through consistency of clearly defined tasks and visually 
cued instructions that can reduce misunderstandings caused by multiple verbal instructions 
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(Grynszpan et al., 2013). These features can be especially important in academics and also in 
the world of work. 
Technology to address restrictive and repetitive behavior.   Researchers anticipate 
potential positive outcomes for students with ASD from technology especially in the areas of 
motivating task engagement and increasing independence and positive behaviors (Ayres et 
al., 2013; Mazurek & Wenstrup, 2013). This may help reduce the occurrence of restrictive 
and repetitive behaviors (RRBs) that can be especially beneficial in the complex and often 
chaotic high school environment.  
Researchers have found deficits in executive functions to be positively related to 
restrictive and repetitive behavior in students with ASD (Vries & Geurts, 2012). The 
demanding academic secondary school environment can increase demands on executive 
functions such as organization, planning and working memory of any student but especially 
for students with ASD.  Gentry, Wallace, Kvarfordt, and Lynch (2010) provide a prime 
example of how technology can help to bypass executive function deficits by teaching 
adolescents with ASD to program their portable handheld technologies with reminder alarms 
and to record appointments. Other studies suggest the potential for mobile technologies in the 
areas of improving independent transitioning with the help of alarms (Palmen, Didden, & 
Verhoeven, 2012), and supporting independent functioning in the classroom by recording 
homework in a handheld device (Personal Digital Assistant [PDA]; Myles et al., 2007). Even 
though the PDA has all but been replaced by the more versatile iPod touch or smart phone, 
the concept can easily be adapted to the newer technologies.  
Sensory issues are common in individuals with ASD and can limit the individual’s 
ability to function throughout life (Baranek, G. T., Little, L. M., Diane Parham, L., Ausderau, 
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K. K., & Sabatos‐DeVito, M. G., 2014). Individual sensory profiles can vary greatly and 
include both hyper- and hypo-reactivity in a single person. There is still much to understand 
about the brain processes involved in sensory processing in individuals with ASD (Haigh, 
Heeger, Dinstein, Minshew & Behrmann, 2015), and interventions to address sensory issues 
lack a robust evidence base. New technologies are showing promise especially in the area of 
reducing hypersensitivity by helping students with ASD control environments that are 
overstimulating. For example a student can take a virtual class sitting in a comfortable 
environment to avoid a classroom with distracting fluorescent lighting (Wentz & Krevers, 
2012). Another example is listening to music through headphones to drown out distracting 
peripheral sounds (Robertson & Simmons, 2015).  
Technology use to promote independence in youth transitioning to adulthood. 
Technology can help to bypass challenges and improve independent functioning in a variety 
of ways using a variety of different tools. For example, Taylor and colleagues (2004) used a 
pager to prompt individuals who may be lost or wandered off in the community to produce a 
card to seek help from nearby community members. The study authors noted that the same 
concept could be applied to more current technology such as smart phones (Taylor et al., 
2004).  Another study using video images of highly desired items as motivators demonstrated 
improved task completion with two students with ASD and co-occurring ID (Mechling, Gast, 
& Cronin, 2006). The experiment was conducted comparing task completion times between 
the video motivators and tangible motivators. The study authors could not conclude if the 
improvement in task completion was motivated simply by the use of video as an activity or 
the fact that the students themselves appeared in the video images doing a favorite activity 
and suggested that as an area for future research.  Additionally, handheld technologies can 
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make it easier to deliver video modeling (VM) in schools and in the community (Bereznak, 
Ayres, Mechling, & Alexander, 2012). VM has been shown to be effective in supporting 
adaptive and vocational skills in adolescents with ASD and is considered an evidence-based 
practice by the NPDC for ASD (Wong et al., 2014). These new technologies can make it 
possible for individuals with ASD to work autonomously and are highly motivating and can 
lessen the frustration that can arise from making mistakes (Ingersoll & Wainer, 2013).  
The use of covert audio coaching (CAC) has been used effectively in community 
settings to improve job performance (Allen, Burke, Howard, Wallace, & Bowen, 2012; 
Bennett, Ramasamy, & Honsberger, 2013). As previously stated, a visual strength and 
preference for things visual has been a major justification for focusing on technology as an 
intervention for individuals with ASD. However, CAC lacks a visual component. Perhaps it 
is a “good fit” because it reduces the need for social (e.g. face-to-face coaching) interactions, 
an area of deficit for individuals with ASD. What is promising about this technology is that it 
allowed for a more unobtrusive and less stigmatizing form of prompting and/or coaching 
resulting in significantly increased job performance in both studies. Using commonly 
available smart phones and earbuds or headsets can make the use of CAC technology a cost 
effective job coaching solution. Other areas where it may prove useful is in the classroom as 
a prompting tool for teachers to increase on-task behavior. This could help reduce the 
stigmatizing presence of paraprofessionals shadowing students in inclusion classrooms 
(Cihak, Fahrenkrog, Ayres, & Smith, 2009).  
Using a very different form of technology to improve vocational skills and thus foster 
independence, Strickland, Coles, & Southern (2013) used virtual reality technology to 
improve participant performance in job interviews. The JobTIPS employment training 
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program included web accessed content delivery along with job interviewing practice 
sessions in a virtual world space using avatars. Strickland and colleagues suggest this 
technology has a lot of potential in helping individuals with ASD improve their social and 
adaptive skills through practice in the low stress and highly motivating environments of 
virtual worlds. 
Finally, using multimedia tools (PowerPoint and video) on a desktop computer, 
Richter and Test (2011) found improved knowledge acquisition, engaged student focus, and 
improved comprehension of social situations for students with ASD and co-occurring ID. 
These technologies could be helpful tools for teachers to improve academic and other 
knowledge acquisition for students with ASD and cognitive deficits as they are widely 
available in classrooms. Despite the small number of interventions that met effectiveness 
criteria, they represent the potential these tools hold in supporting the needs of students with 
ASD.  
Technology Use in Schools to Support Learning for Students with ASD. 
Although the use of technology for teaching and learning is rapidly expanding in general 
education classrooms, the extent to which it is being used as a support for children and youth 
with disabilities has not been substantially explored (O’Malley et al, 2013). In the early 
2000s, the NLTS2 found that students with disabilities, despite having computers in at least 
some of their academic classrooms, “rarely” or “never” used them (Newman, 
2007).  Undoubtedly computer use has increased over the years since this study and a greater 
variety of technologies have entered classrooms today to support students with disabilities. 
However, there are no current national studies that report this change. 
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The consideration of the use of technology to support learning should be an inherent 
part of the educating of students with ASD. IDEA “authorizes activities to support the 
research, development, dissemination and use of technology with universal design principles 
so that technology is accessible and maximizes access to and participation in the general 
education curriculum [34 CFR §300.704(b)(4)]” for students with disabilities. The ubiquitous 
use of screen-based technology by all teens can reduce the social stigma and increase the 
acceptability of technology-based interventions for adolescents with ASD who are 
increasingly educated in mainstream classrooms (Hume et al., 2014).   
While there are no empirical studies on the efficacy of online learning for adolescents 
with ASD, it has been hypothesized that students with ASD will do well in the online 
environment (Sabella & Hart, 2014). Several reasons have been suggested including the 
increase in motivation and engagement from the use of computers, the reduction in pressure 
to perform socially, as well as a reduction in sensory overload that can happen in the typical 
classroom with multiple sounds, fluorescent lighting, and various scents and textures (Sabella 
& Hart, 2014). Potential drawbacks of learning online include the distraction of other 
activities available on the same computer used for learning, which could require a high level 
of monitoring.  
Adolescents in particular are high adopters of technology with at least 95% of teens 
online and 74% accessing the internet via mobile devices such as smartphones and tablets at 
least occasionally (Madden, M., Lenhart, A., Duggan, M., Cortesi, S., & Gasser, U. 2013). 
Adolescents with ASD are included in these statistics and studies have corroborated their 
widespread discretionary use of computers and other screen-based technology (Mazurek et 
al., 2012; Kuo et al., 2013). Unfortunately intervention research has been slow to examine 
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the efficacy of the use of technology as a form of support for high school age individuals 
with ASD. Even though there is limited empirical evidence of the effect of technology as an 
intervention, it is clear that it has the potential to lead to new, more individualized supports to 
meet the needs of high school students with ASD. 
Gathering Perspectives of Individuals with ASD  
So often in autism research, including many of the studies described above, parents 
and service providers are the proxy reporters for the experiences of children with ASD 
(Milton, Miles, & Pellicano, 2012). Including the individual’s perspective is important to 
researchers as it may vary from that of the caregiver or practitioner and thus impact how 
interventions and supports are designed and implemented (Pellicano, 2014). A recent study 
on quality of life (QOL) for teens with ASD found significant differences on several 
subscales between parent and adolescent reports (Clark, Magill-Evans, & Koning, 2015). The 
authors suggest qualitative research may help to bridge the gap between the different 
perspectives.  
Issues surrounding self-report relate to the deficits associated with autism including 
communication difficulties, comprehension (interpreting items), social functioning 
(understanding emotions of others; Tavernor et al., 2013), and ability reflecting on their own 
affective states (Theory of Mind; Happe, 1993).  Despite these concerns, the voices of youth 
and adults with ASD have been included successfully in previous studies (Carter et al., 2015; 
Daniel & Billingsley, 2010; Clark et. al., 2015; Kirby et al., 2015) and this is the perspective 
that will be featured in this work.  
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Chapter 3 
Methods 
This investigation used a mixed methods research design to describe the technology 
use of high school students with autism. The investigation began with questionnaires 
gathering quantitative data followed by qualitative interviews with select survey respondents 
in order to further understanding of the survey findings. Sample characteristics, procedures, 
instrument development, and data analysis techniques for both phases are described below in 
separate sections for the two distinct phases. 
Research Design 
The rationale for mixing methods is that neither a quantitative nor qualitative method 
is sufficient on its own to address complex questions of practices (use of technology) in 
institutional cultures (schools) and contexts (Trainor, 2011). Specifically, this study uses a 
sequential explanatory mixed methods design consisting of two distinct phases with the 
priority given to the quantitative phase.  
In the first phase, high school students with ASD completed a quantitative 
questionnaire. The goal of the quantitative phase was to describe the range of technology use 
as a support and to investigate possible significant associations with particular characteristics 
of the sample. Using the results of the survey, specific probing questions were developed for 
the semi-structured interviews in the second (qualitative) phase of the study. The strength of 
this approach is that the two phases build upon each other, the quantitative data and results 
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provide a general description of the research problem, while the qualitative data and its 
analysis help to refine and explain those statistical results by exploring participants’ views in 
more depth (Creswell, 2015). 
The quantitative and qualitative methods were integrated at two distinct stages. The 
first stage was at the beginning of the qualitative phase when the qualitative interview 
questions were further developed based on the results of the survey findings. Additionally, 
the participants for the qualitative interviews were selected purposively based on their use of 
technology as reflected in the survey results. The second stage of integration of 
methodologies came during the synthesis of the results of the study overall (Creswell, Plano 
Clark, Guttman, & Hanson, 2003) and will be presented in the discussion in Chapter 6. A 
visual model of the procedures for the sequential explanatory mixed methods design of this 
study is provided in Figure 2. 
  
Figure 2. Explanatory Sequential Mixed Methods Design. 
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There are several advantages of the sequential explanatory mixed methods 
design.  First, as it proceeds from one stage to the next rather than simultaneously, as in a 
concurrent mixed methods design, it is more manageable for a single researcher to conduct 
requiring fewer resources at any one time point (Creswell, 2002). Next, it is useful for 
exploring quantitative results in more detail and in particular any unexpected results from a 
quantitative study (Morse, 1991). Third, it is particularly advantageous when a researcher has 
the ability to return to the same participants for the follow-up qualitative study. The major 
disadvantage is the amount of time it takes to conduct (Ivankova, Creswell, & Stick, 2006).  
Phase 1 Quantitative Methods 
Selecting the sample. The questionnaires were administered to 252 out of 281 high 
school students with ASD enrolled in a study currently conducted by investigators with the 
Center on Secondary Education for Students with Autism Spectrum Disorder (CSESA). 
CSESA is a research and development center funded by the Institute of Education Science 
(IES), which is part of the U.S. Department of Education. The CSESA study is a randomized 
controlled trial of a comprehensive treatment model for high school students with ASD. 
Although the study involves two cohorts of schools and students with ASD, this study used 
participants from the first cohort exclusively as they were the only ones recruited at the 
time.  The first cohort is being conducted in a total of 30 schools (15 control and 15 
intervention) spread equally across three states (California, Wisconsin, North 
Carolina).  Twenty-nine students were missing from cohort 1 on the day of testing due to 
illness or were no longer enrolled. Nine of the 252 participants who were present either 
refused or were unable to answer the questions. Thus a total of 243 questionnaires were 
completed and included in the analysis.  
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CSESA participants were recruited amongst all eligible students at their schools by 
special education staff. To be eligible participants must have had at the time of enrollment a 
current primary or secondary designation of autism on their Individualized Education 
Program (IEP). Additionally they must have had at least two years remaining in high school 
to ensure participation for the duration of the two-year intervention study, and no uncorrected 
severe hearing or vision impairment. Students with a 504 plan (under Section 504 of the U.S. 
Government Rehabilitation Act of 1973) who did not have an active IEP were excluded from 
this study. 
Participant characteristics. The demographic characteristics of CSESA cohort 1 are 
reported in Table 1. The sample is primarily male (84%), average age 17, white (75%), non-
Hispanic (83%), and from upper income families (52%). The majority of participants (78%) 
are without intellectual disability and the majority (61%) are on a track to graduate with a 
regular education or “standard” versus “modified” diploma type, meaning they are educated 
in inclusive settings for the majority of the school day.  The average Social Communication 
Questionnaire (SCQ) score is 17 with a standard deviation of 7.74 which indicates that some 
participants have scores below the cutoff of 15 that is typically used for a diagnosis of ASD. 
In this study however, and as previously stated, the criteria for “Autism” eligibility was 
dependent on the primary or secondary IEP disability category designation.    
Table 1 
Participant Characteristics as a Percentage of the Sample (n=243) 
Characteristic 
 
% (n) 
Gender: Male (n=243) 84 (205) 
 
Age: mean 17 (range 14-22) 
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Race (n=202) 
   White 
   African American 
   American Indian/Alaskan Native 
   Asian 
   Multiracial 
   Other 
 
 
74 (149) 
10  (20) 
  2    (5) 
  3    (6) 
  8  (16) 
  3    (6) 
 
Ethnicity (n=203) 
   Non-Hispanic 
 
 
83 (169) 
 
Income* (n=201) 
   Low 
   Medium 
   High 
 
 
20  (41) 
28  (56) 
52 (104) 
 
IQ (n=241) 
IQ: mean 85 (SD=26.42) 
>70 
 
 
 
78 (188) 
 
Diploma track (n=243) 
   Standard 
 
SCQ (n=223) 
SCQ mean 21 (SD=7.74) 
 
 
61 (149) 
 
*Low=$0-39k, Medium=$40-99k, High=$100 and above; SD=Standard Deviation 
Measures.  Demographic information was collected from participant caregivers as an 
initial assessment for the CSESA study participation in the fall of 2014. A copy of the 
demographic questionnaire can be found in Appendix A. Only the responses to the questions 
regarding gender, ethnicity/race, and income from the form were analyzed in this study. The 
CSESA demographic form included six categories of annual household income, but for this 
study categories were combined and reduced to only three defined as low (up to $39k), 
medium ($40-99k) and high ($100 and above). 
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Intellectual ability was determined by the participants’ scores on the Leiter-3, a 
nonverbal measure of intelligence, also administered by CSESA assessors in the fall of 2014. 
For this study, the continuous Leiter scores were converted to the categories of “with” or 
“without intellectual disability” based on the commonly used cutoff score of 70 and below 
for intellectual disability (ID; APA, 2013).  Autism diagnosis was verified based on a 
primary or secondary Autism designation in the IEP and a requirement for initial study 
eligibility. Because these measures were previously collected as a part of the CSESA study, it 
helped to reduce the burden on participants when completing the questionnaire. 
Development of the survey instrument. A well-designed survey will encourage 
participation and reduce cognitive burden (Tourangeau, Rips, & Rasinski, 2000) thus 
reducing nonresponse and measurement error (Groves, 1989). The survey instrument was 
developed using the tailored method of questionnaire design (Dillman et al., 2009). It was 
screened by experts in the field of survey research followed by experts in the area of 
educating secondary students with autism. Finally the instrument was piloted with high 
school students with autism to check for the ease of use and appropriateness of the questions. 
The steps of the instrument development are outlined below. 
The purpose of the tailored design is to establish survey procedures that will build a 
positive interaction with the respondent to encourage response by considering the nature of 
the respondent population and variations within it. An important element is a carefully 
chosen first question that is short, enticing, and easy to answer to draw in the participants and 
keep them moving through the survey (Dillman et al., 2009).  In the case of students with 
ASD, there is variability in cognitive ability therefore a handout of visual examples of 
technology tools referenced in the survey was placed in front of the students (see Appendix 
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B) to support recall. Building rapport and reading aloud by the assessors were both 
intentionally recommended by the researcher to tailor the survey to the specific audience in 
an effort to improve the accuracy of the responses (Dillman, Smyth, & Christian, 2009). 
Three survey experts from the Odum Institute for Research in Social Science, UNC at 
Chapel Hill, were asked to read through the instrument and to provide feedback on the survey 
design and implementation procedures. Based on their feedback several questions were 
reworded for simplicity. The suggestion was made to reorganize the questionnaire design so 
that questions were grouped into distinct categories and given shaded bars with headings to 
help reduce the cognitive load on the participants. Two matrices were simplified for added 
clarity on the suggestion of the experts. 
Experts on educating students with autism were consulted on the appropriateness of 
the topics for the intended audience. Several adjustments were made to the questionnaire as 
recommended by the screeners. Suggestions included adding in a broader range of 
technology tools and more specificity in describing those tools, for example, a “cell phone 
with internet” and a “cell phone without internet” instead of simply “cell phone”. Another 
suggestion was made to include a digital camera as a technology tool. Making the question 
“Have you ever felt someone wasn’t being nice to you using technology?” into an optional 
open ended question by adding,  “Yes, give a short description” and including a text box 
allowed for more information to be gathered regarding this important issue. A question about 
using technology during break time to relax was also added into the survey. After the above 
changes were made, a modified version of the questionnaire was developed for those students 
who needed additional supports to enhance comprehension. The adapted version included 
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some visual elements, and had increased font size. Some questions had a reduced number of 
answer choices. 
Next, a pilot test of the instruments was conducted with six high school students with 
ASD to ensure the clarity and appropriateness of the individual questions (Fowler, 2014). 
Friends and family members of CSESA team members were conveniently recruited for this 
pilot test and the survey was revised based on the pilot test results. Suggestions included 
adding a “maybe” category for the question about “plan to go to college” and adding more 
options into the social/communication uses of technology such as “twitter” and “snapchat”. 
Several of the pilot testers were observed going through the survey rather hurriedly and this 
prompted the researcher to give the option to assessors to read the questions aloud to help 
slow down the pace of survey completion. The adapted version was simplified further and 
more visual aids added based on the difficulty a pilot tester had completing questions that 
were more abstract. The final full survey had 30 questions (see Appendix C) and the adapted 
version had 12 (see Appendix D). 
Procedures and data collection. CSESA assessors administered the survey in paper 
form as they collected post-assessment data for the CSESA project. The assessors were 
doctoral students in the fields of education and psychology and trained by CSESA staff on 
administering the assessments. The assessments were administered at school and typically 
conducted in a private office or room where the assessor and student would be undisturbed.  
The assessors had the ability to interact freely with the participants to develop 
rapport. They were encouraged to read the survey questions aloud to the participants to 
enhance comprehension of the questions and to help prevent students from rushing through 
the survey. Instructions were provided to the assessors (see Appendix E) to help them 
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increase the accuracy of participant responses. Assessors were encouraged to write in the 
responses if dictated by the student. Before beginning the survey, assessors were asked to 
place the handout of technology visuals (Appendix B) in front of the student and say: “For 
this survey, you will be asked about how you use technology. Technology can mean a lot of 
things, but for this survey, technology will mean electronic technology. Take a minute to 
look at examples of this type of technology.” Finally, instructions were provided to help 
assessors decide who should be administered the adapted survey version. The adapted 
version was to be used only for students who had a reading comprehension level at or below 
the third grade. Assessors had access to that information from the project coaches or other 
CSESA team members. The survey took participants approximately 15 minutes to complete. 
Data analysis methods. The researcher screened the questionnaires by hand for 
missing data. Missing items were marked with an “.m”. Next the researcher entered the data 
into UNC’s Qualtrics (2015) Research Suite to prepare for analysis. For the purpose of 
reliability, another graduate student then verified 100% of the data and this researcher 
corrected all errors. Total errors were less than .5 percent of the total number of items. 
Finally, in preparation for analysis, the data were downloaded as a data file from Qualtrics 
(2015) and uploaded into STATA (version 14) for analysis.  
All statistical analysis of the quantitative results was completed using STATA 
(version 14) data analysis and statistical software. Frequency tables were generated for all 
questions. Next the data were examined for possible relationships between variables. 
Associations between the survey questions of technology use, benefits and barriers, and, the 
variables of race/ethnicity, gender, household income, cognitive ability, and diploma track 
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were statistically examined to look for significant effects (Thompson, Diamond, McWilliam, 
Snyder & Snyder, 2005).   
Some survey questions were open ended to gain a broader understanding of the 
variety and specificity of the technologies being used as well as opinions about technology 
use (survey questions 6, 22, 26, 29). These data were sorted into categories and will be 
reported in the results section.  Next the methods used to conduct the qualitative portion of 
this study are described. 
Phase 2 Qualitative Methods 
Qualitative research can provide a deeper understanding of the individual’s 
experience and in the context of mixed methods research designs can be helpful in 
illuminating quantitative findings (Bolte, 2014). There is an acknowledged need in the area 
of autism research for the individuals themselves to contribute in such a way to provide more 
authentic perspectives (Benford & Standen, 2011; Bottema-Beutal, Mullins, Harvey, 
Gustafson & Carter, 2015).  
The qualitative phase of this sequential mixed methods study was shaped by the 
analysis of the quantitative survey data in phase one. Specifically, the sample was selected 
based on the survey findings and the interview protocol was developed after reviewing the 
survey results. The decision was made to offer email as an optional interview mode to the 
planned phone interview as the majority of survey respondents indicated they use technology 
to communicate including email. 
To ensure credibility of results it is essential to apply scientific rigor when conducting 
qualitative research just as it is in quantitative studies. For this study, recommendations by 
Brantlinger and colleagues (2005) for qualitative interview studies in the field of special 
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education were followed in implementing the procedures, data collection and analysis. 
Brantlinger et al.’s quality indicators for qualitative interview studies include:   
 selection of the appropriate participants, 
 development of reasonable interview questions,  
 use of adequate mechanisms to record and transcribe the interviews accurately,  
 fair and sensitive representation of the participants in the final report, and 
 use of sound measures to ensure confidentiality.  
Elaboration on the implementation of these methods follows. 
Sampling strategy. A pool of potential candidates for the qualitative interviews was 
purposefully selected from the survey participants in Phase 1 based on the results of the 
survey. The sampling reflected two criteria: information rich participants and maximum 
variation.  
Information rich. First and foremost, all of the candidates for the qualitative study 
were selected based on their ability to best answer the research questions because they were 
“information rich” (Patton, 1999). This was determined from examining their responses to 
the survey questions.  For example, it was important to select survey participants who had 
indicated heavy use of technology at school and home as well as those who indicated 
perceived barriers to technology use at school. Students who used the text boxes in questions 
6, 22, and 27 were prioritized as they had demonstrated the ability to communicate their 
thoughts and opinions about their technology use beyond checking off a pre-determined 
survey response. A list of 49 potential interview participants was created and then prioritized 
further based on maximum variation sampling.  
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Maximum variation. A maximum variation sampling strategy was used to capture the 
demographic heterogeneity of the sample as well as the range and variety of experiences of 
the survey respondents (Savin-Baden & Major, 2013). Thus a second round of selection 
occurred to capture differences in gender, race/ethnicity, family income level, and cognitive 
abilities. A final list of 24 potential participants was prioritized who were both “information 
rich” and representative of the heterogeneity of the survey sample population.  
Participant characteristics. The final sample included ten participants who 
responded to the request for interviews. The participants are predominantly male (80%), 
white (70%), non-hispanic (90%), and come from families with fairly evenly distributed 
range of family incomes. The sample is predominantly on a standard diploma track (90%), 
meaning they are educated primarily in inclusive settings, and with an IQ greater than 70 
(90%). Four of the participants had SCQ scores below the standard cutoff of 15 that is 
typically used for a diagnosis of ASD, however, the IEP primary or secondary categorization 
of “Autism” was used for participation in this study. Participant characteristics are reflected 
in Table 2. Recruitment procedures will be discussed below in the section on procedures and 
data collection.  
Table 2 
Participant Characteristics as a Percentage of the Sample 
Characteristic Student (%) 
Gender: Male 
Age: mean 16 (range 15-18) 
80 
 
Race 
   White 
   American Indian/Alaskan Native 
   Asian 
   Multiracial 
 
70 
10 
10 
10 
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Ethnicity: Non-Hispanic 90 
Income* 
   Low 
   Medium 
   High 
 
40 
30 
20 
Standard Diploma 
IQ: mean 100 (SD=15.19) 
    >70 
 
SCQ (n=8) 
SCQ mean 15 (SD=5.23) 
90 
 
90 
 
 
 
*Low=$0-39k, Medium=$40-99k, High=$100 and above; SD=Standard Deviation 
Development of the interview protocol.   The final interview protocol was 
determined after the survey results were analyzed to explain the results obtained in the 
quantitative phase. The survey revealed the majority of respondents bring technology to 
school and use it throughout the school day for a variety of reasons, including to stay 
organized, complete assignments, communicate, socialize and relax. Therefore questions 
were included about the perceived benefits of using technology at school as well as possible 
negative aspects to technology use. The survey findings had revealed just over half of 
participants felt that technology can be distracting at school so questions were included to 
further elucidate this finding. Questions were included about the role technology plays in 
enhancing participants’ social lives because, according to the survey analysis, the majority of 
respondents are using technology to communicate and to socialize. Limited access to 
technology did not feature prominently in the survey results therefore it was not a focus of 
the interview protocol however one question was included that provided participants a space 
to reflect on access. A list-generating question was added as the first question of the protocol 
to help the participants recall the different ways they use technology before they proceeded to 
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answer questions about its use. This technique is used in survey research for face-to-face 
interviews and can be useful in helping interviewees recall information needed to formulate 
their opinions (Tourangeau, Rips, & Rasinski, 2000). 
Prior to data collection, the protocol was circulated to the dissertation committee for 
their input. Suggestions were incorporated including rewording several of the questions to 
reduce bias and simplifying language to make it more appropriate for the intended audience. 
Additionally, it was pilot tested both in-person and by email with two adolescents with ASD 
(male and female) to help gauge the clarity of the questions and to test the feasibility of email 
as an interview medium. Two questions were eliminated as they were misinterpreted by one 
of the pilot testers. Both of the pilot testers provided more detailed responses using email 
compared to the in-person interviews. The final protocol had only nine questions but some 
questions had multiple parts (see Appendix F).  
Conducting interviews by email. The major justification for giving participants the 
option to complete the interview via email was based on the results of the survey. The 
majority of survey respondents (94%) indicated they use technology to communicate with 
friends and family. Furthermore, 64% said they communicate using email. Many also 
reported using text messaging (69%) and social media such as Facebook (48%) to 
communicate but these were not considered appropriate mediums for this study as texting 
can be cumbersome for long responses and Facebook is meant to be a communal space and 
could result in loss of confidentiality. Face-to-face interviews were not considered practical 
due to the locations of the participants (California, Wisconsin, and North Carolina). Previous 
studies that have used email as an interview medium with individuals with ASD have found 
that it can elicit a more detailed response compared to face-to-face interviews (Benford, 
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2008; Bottema-Beutel et al., 2015).  In addition, email interviews allow for convenience in 
scheduling and location for the interviewee, allowing them to participate from an 
environment that is safe and familiar (Bottema-Beutel et al., 2015), as well as a flexible pace, 
allowing participants to complete it at their own speed on their own schedule (Benford & 
Standen, 2011). For example if a respondent gets distracted or needs a break, it is easy for 
them to finish an email interview at a later time. Bagatell (2010) reported that individuals 
with autism can be more comfortable communicating in writing in an asynchronous fashion 
as it provides time to process the questions and formulate responses. Downsides to email 
interviews with individuals with autism are mostly centered on the loss of control of the 
interviewer. If a respondent veers off subject in an unrelated direction it is not possible to 
bring them back on course. Or if an interviewee misinterprets the meaning of a question, the 
interviewer will not be able to correct this mistake unless allowed to submit follow-up 
questions. Some individuals with ASD can be brief in their answers to questions so it is 
important to craft questions in such a way as to elicit as detailed a response as possible. It is 
for this reason that certain features were built into the interview including explicit 
instructions to respond with complete sentences and encouragement to provide at least three 
responses if possible along with permission to ask follow-up questions if any answers were 
not clear to the researcher.  
Procedures and data collection.  Parents of the 24 selected potential participants 
were first contacted by email and provided information about the qualitative interviews (see 
Appendix G). If they were interested in knowing more, they were asked to click on a link that 
would take them to a Qualtrics (2015) webpage for more information about the study. On 
that webpage was an addendum to the original research participation consent form (see 
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Appendix H) providing parents with additional information about the study and contact 
information in case they had questions. If the parent agreed to allow their child to participate, 
they would provide their child’s email address in an online form. Next, the child was 
contacted by email with similar information about the study (see Appendix I) and asked to 
click on a link to a Qualtrics (2015) webpage to read an addendum to their original assent to 
participate in the study (see Appendix J). If they were still interested to participate at that 
point, they were instructed to click on the “Agree” button and to select the method by which 
they would like to participate. Their choices were by phone or by email. None of the 
participants selected to be interviewed by phone. Specific instructions were provided to the 
participants informing them that their participation was valid only if they used complete 
sentences in their responses. Additionally, they were informed that they might receive 
follow-up questions if any of their responses were unclear. All participants were informed 
they could opt out of the interview at any point. After satisfactory completion of the 
interview, participants were emailed a code for a $20 Amazon gift card and a link to redeem 
it.  
Confidentiality is maintained by storing all data on a secure server and secure hard 
drive. Any hardcopies of data are kept locked in a file cabinet. All data not required for 
further research program purposes will be shredded or deleted at the end of the five-year 
CSESA project.  
The UNC Institutional Review Board (IRB) approved these procedures and the 
addendums to the original consent and assent forms. After two weeks passed and only five 
students had participated, a reminder was sent to the parents. By the end of three weeks, 
seven students had completed the interview. Next, parents of the remaining 25 purposefully 
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selected potential candidates for the interviews were contacted. By the end of week six, ten 
interviews were completed out of a candidate pool of forty- nine.  
Data analysis. For the qualitative analysis, data collection and analysis proceeded 
simultaneously (Merriam, 1998). The data were coded and analyzed for themes as each 
interview was completed using NVivo for Mac (2014) qualitative software analysis package 
following a constant comparative approach (Lincoln & Guba, 1985). The analysis proceeded 
as follows: (1) preliminary exploration of the data by reading through the transcripts and 
writing memos; (2) coding the data by segmenting and labeling the text; (3) using codes to 
develop themes by combining similar codes; (4) connecting and interrelating themes; and (5) 
constructing a narrative (Creswell, 2002). There were no new themes detected after the 
seventh interview was coded and a sufficient variation in the sample demographics was 
achieved, therefore recruitment ceased after interview number ten.  
Trustworthiness  
Credibility measures are an important part of qualitative research to help establish the 
trustworthy nature of the research and its findings. In this study, several credibility measures 
were used including methodological and data triangulation and peer debriefing (Brantlinger 
et al., 2005).  Using different research methodologies to address the same questions and 
multiple data points can broaden the understanding of the research topic (Savin-Baden & 
Major, 2013). In this study triangulation was accomplished through the use of multiple 
methods and the merging together of the findings from the separate studies in the written 
discussion of the research questions. The qualitative interviews were used to help explain the 
results of the survey. Member checks were not necessary for this particular study as the 
participants all selected to be interviewed by email thus creating their own transcripts. Three 
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CSESA team members provided peer debriefing by reviewing a draft of the coding and 
theme development and provided written feedback that was incorporated into the results. In 
particular, several subthemes were combined to refine their meaning. For example, under the 
theme of “improve social opportunities”, the subtheme of “bridge physical distance to friends 
and family” was merged with “the opportunity to expand friendships beyond people in your 
neighborhood” to form one subtheme related to “bridge distance”.  One peer de-briefer 
reviewed a draft of the results to insure it accurately reflected the data. See Appendix K for a 
final list of the codes. The final themes and subthemes will be addressed in chapter 5.  
 
 
  
   
 41 
 
Chapter 4 
Quantitative Results 
This chapter summarizes the results from the survey completed by high school 
students with ASD for the purpose of describing their technology use in supportive ways 
both in and outside of school. The results are organized as they relate to the four research 
questions.  
Univariate analysis was used to profile the personal and demographic characteristics 
of the sample (see Table 1, Chapter 3) and provide the frequency of use, and opinions of the 
benefits and barriers to technology use. Bivariate analysis (Pearson’s chi square) was used to 
look for associations between participant characteristics and each question. The results of 
these analyses were used to inform the second stage of the study in which a sub-sample of 
the respondents was interviewed in more depth about their survey responses. The results of 
the qualitative interviews are presented in Chapter 5.  
It should be noted that the number of respondents varies for some questions due to the 
different versions of the surveys. For the full survey version (30 questions) there were 174 
respondents. For the modified version (12 questions matching the full version) there were 69 
respondents. Combined there were 243 respondents. As noted previously, the criteria to 
determine which participant would receive the modified version was determined by the 
student’s reading level. 
 
   
 42 
Research question 1. How do adolescents with ASD use technology as a support?  
Survey questions regarding supportive uses of technology were focused primarily but 
not exclusively on uses in the school setting as that is where students spend most of their 
time in preparation for their transition to adulthood. The majority of survey respondents 
(97%) said they use technology at school. The most frequently reported reasons for using 
technology in that particular setting included: to look things up, to type things up, to make 
presentations, and to relax at lunch and during breaks. More broadly, the majority of 
respondents (94%) indicated they use technology to communicate and socialize. In the home 
setting, respondents use technology less to support learning, nonetheless, the majority are 
using technology in supportive ways in that environment. The results for this question will be 
organized in the following way: the forms of technology used at school, the purposes and 
frequencies of technology use at school, technology use to communicate and socialize, and, 
technology use in the home environment. 
What forms of technology are students bringing to school? On most days, 84% of 
respondents bring technology to school with them and overall 66% report bringing an internet 
capable device. Seventy-one percent usually bring either a smartphone or a regular cell phone 
to school. Respondents were permitted to enter text in an “other” category. Ten percent of 
students wrote in other forms of technology including items such as: augmentative and 
alternative communication device (8), headphones (3), and calculator (2). Results can be found 
in table 3.  
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Table 3  
Forms of Technology Students Bring to School 
Technology Form Percent Frequency 
Smart phone 51 127 
Tablet 25 64 
Game device  24 63 
IPod or MP3 player 24 61 
Laptop 22 56 
Cell phone without internet 20 54 
Digital camera 11 29 
Other 9 24 
n=243 
What forms of technology are students using at school? Survey respondents 
primarily use internet capable tools at school such as desktop computers (82%), laptops 
(64%), smartphones (47%), interactive whiteboards (41%), and tablet devices (39%). Some 
respondents indicated they use game devices (22%), iPod touch or MP3 players (20%), 
digital cameras (15%), and regular cell phones (13%) at school.  In the “other” textbox, four 
percent of respondents (11) indicated that they used other technology such as: augmentative 
and alternative communication devices (AAC), calculators, headphones, Chromebooks, flat 
screen TVs, projectors, printers, and video cameras. See table 4 for full results. 
Table 4 
Forms of Technology Used by Students at School 
Technology Form Percent Frequency 
Desktop computer 82 204 
Laptop computer 64 159 
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Smartphone 47 113 
Smartboards 41 102 
Tablet devices 39 99 
Game devices 22 57 
iPod or MP3 21 52 
Digital camera 15 40 
Regular cell phone 13 35 
Other 4 11 
n=243 
For what purpose and how often is technology being used? The first research 
question included sub-questions regarding the purpose and frequency of technology use in 
school. Specific uses were suggested to respondents for staying organized and completing 
assignments along with text boxes for them to write in other ways they use technology for 
these purposes. A separate question was included with a text box regarding other uses of 
technology at school to support learning and be more successful. 
Technology use to stay organized. As noted in table 5, survey respondents indicated 
they are using technology to stay organized at school at least some days if not every day in 
the following ways: as a calendar (63%), a camera (63%), to take notes (62%), as a timer 
(55%), an alarm (51%), video or sound recorder (46%). Other ways (6%) noted in the text 
box regarding organization were: assignments on Google drive, checking school email, 
record class lectures, to check grades, to find info about seasonal sports. One student wrote, 
“I preferably type everything.”  
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Table 5 
Frequency of Using Technology to Stay Organized 
Using technology 
to stay organized 
Everyday  
M-F (%) 
Some Days 
(%) 
Never 
(%) 
As a calendar 
 
20 43 35 
As a planner 
 
11 32 57 
As an alarm 
 
31 20 49 
As a timer 
 
16 39 44 
As a camera 
 
20 43 36 
As a video recorder 
or sound recorder 
 
14 32 53 
To take notes 
 
23 39 37 
n=174 
Technology use to complete assignments. Support for learning is the area where the 
most respondents are using technology at school. Table 6 below breaks down how they are 
using it to help them complete assignments at least some days if not every day in the 
following ways: to look things up (98%), to type things up (94%), to make presentations 
(88%), to turn in assignments (78%), and to work with other students (64%). Fifteen percent 
of students wrote in the textbox other uses of technology to complete assignments including: 
Google classroom, YouTube, calculator on phone, email questions to teacher, group project, 
print things out, to check spelling, double check if assignments are done, to participate in 
school surveys.  
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Table 6 
Frequency of Using Technology to Complete Assignments 
Using technology to complete 
assignments 
Everyday 
M-F (%) 
Some 
Days (%) 
Never 
(%) 
To look things up on the internet 
 
58 40 2 
To type things up 
 
50 43 6 
To make presentations  
(e.g. PowerPoint) 
 
25 63 11 
To turn in assignments 
 
32 46 22 
To work with other students  
(e.g. Google docs) 
16 48 36 
n=174 
An additional question was included asking if there are any other ways respondents 
use technology at school to help them learn and to be more successful. Survey respondents 
(33%) entered a variety of comments that can be grouped into the following categories: 
organization, assignment completion, communication, stress reduction, and leisure. For 
example, students wrote in that they use technology to stay organized by recording a class to 
go over later, use their phone to take a picture of assignments, and to check grades. To 
complete assignments, one student indicated using technology to do research such as to look 
up articles for current event assignments, another to look up information to write papers. One 
student wrote, “I read about technology, watch analysis and news of tech and browse 
Wikipedia and Intel’s ARK Database.” Other students mentioned using technology 
specifically to complete writing assignments. One student noted that “iPads work extremely 
well as writing tools when using a keyboard.” Six students mentioned math related help such 
as calculators but also educational websites like Khan Academy, a counting money app, and 
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using eBook versions of math textbooks. Other comments related to assignment completion 
included: to take online tests, to study for tests using Quizlet (an iPad app), and dictionary 
apps.  
Some students mentioned using technology to communicate by email with teachers 
(4) and parents (2) and other students (2) for help. Several students (6) mentioned using 
technology to help motivate them and in particular that listening to music helps them to stay 
focused. According to one respondent, “I use my phone to listen to music because it helps me 
stay on track during work times,” and another student wrote, “I listen to music on my iPad to 
keep me motivated.” Some students said they used technology to help them “de-stress” by 
looking at the wallpaper or “to provide a source for a break.” Other students mentioned using 
technology for leisure activities such as watching YouTube videos, listening to music, 
posting photos, and playing video games. Pursuing special interests were also mentioned in 
this open-ended question. According to one student, “I look up songs I am interested in 
learning,” and another wrote, “I have used [Adobe] Photoshop to help me be more of a 
digital artist.” 
Online learning. The full survey (n=174) had a section with questions specifically 
related to online learning. Approximately 30% of respondents had taken an online class and 
most reported it was for science, technology, and math related classes (40%), but a wide variety 
of other subjects were mentioned as well. More than half of the respondents (55%) indicated 
they would like to take an online course in the future.  
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Using technology to communicate and socialize. The majority of survey respondents 
(94%) reported using technology to communicate and to socialize at home or at school 
(n=243). As noted in table 7, they are using the phone, text, social media and email.  
Table 7 
Using Technology to Communicate and Socialize 
Technology Tool Percent Frequency 
Phone 79 196 
Text 69 171 
Email 64 159 
Facebook 48 120 
Video calls (like Skype, Facetime) 42 106 
Do not use technology to communicate 6 21 
 n=243 
Many survey respondents are active on social media such as Facebook, Skype, and 
Facetime, and other web or phone based social media. In the full survey (n=174), in addition 
to the above selections, 46 respondents indicated they use Instagram or Snapchat and 30 
respondents said they use Twitter.  Sixty four students wrote in the text box other ways they 
use technology to socialize and communicate including YouTube (21), Kik (6), Steam (6), 
Vine (5), Google + (2), Tumblr (2). In the adapted survey, 14 students (6%) indicated they use 
an AAC device.  
Using technology at home as a support. This survey section began by asking 
students more broadly about ways they are using technology at home. Respondents indicated 
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that “watching YouTube and other online videos” was their primary use of technology 
(93%).  Next in prominence was “looking things up on the internet” (89%), followed by 
“playing video games” (85%). Less than half of respondents said they use technology to 
wake up in the morning (45%). See table 8 for the full results.  
Table 8 
How Teens Use Technology at Home 
Use of technology at home Percent Frequency 
To watch YouTube or other online videos 93 226 
To look things up on the internet 89 216 
To play video games 85 207 
To wake me up in the morning 45 109 
 n=243 
Also at home, in the full survey students indicated they are using technology to support 
their learning by checking class or school websites (61%), turning in assignments (59%), 
keeping track of homework assignments (53%), for reminders, calendar, planner (45%), 
communicating with teachers (39%), and collaborating with other students (36%). Table 9 
provides the full results. 
Table 9 
How Teens Use Technology at Home 
Other uses of technology at home Percent Frequency 
To  check class or school website 61 106 
To turn in assignments 59  102 
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To keep track of homework assignments 53  93 
To find out what other people are doing 48  83 
For reminders/calendar/planner 45  78 
To communicate with teachers 39  68 
To work with other students 36  62 
n=174 
Twenty-eight students wrote in other ways they use technology at home including: 
designing parts using a 3D printer, listening to music, night vision goggles, playing on game 
sites, making stories, 3D modeling, submitting art to an online art gallery, goofing around, 
making videos to post online, taking personality quizzes, reading fan fiction, relaxing, role 
playing, using timers, drawing and posting it online 
 In a separate question, students were asked about special apps or software they used, 
besides for playing video games, and 45% of respondents (n=174) wrote in specific items that 
fell into several categories: learning, organization, completing assignments, relaxation, art, 
music, sports, games, and independence. Samples of their responses are in table 10 below. 
Table 10 
Special Applications or Software, Besides Video Games Used at Home  
Category Software/app/website 
Information/ 
educational 
solar system app, app w/presidents, software for reading books, software for 
learning languages, weather app, counting money app 
Completing 
assignments 
Dragon Speaks software for writing, google docs, iCal, google translator, 
mobile dictionary 
Organization the Homework app, notepad, recording app for notes, Task app, Power 
School to check grades 
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Relaxation white noise app to help sleep, fan sound to help sleep, healing rhythms, 
music videos to calm down, anime shows to de-stress, tap titan app to 
relieve anger 
Art Adobe Photoshop, Visual Studio, draw and paint tool, photo apps, photo 
editor apps, art studio 
Music Spotify, Pandora, iTunes, Music Tube, ditty (to make songs) 
Sports ESPN, Team Stream, MLB.com, NFL stats 
  
 
Research question 2: What do students perceive as benefits of technology use as a 
support? 
Students felt that technology use at school was beneficial in a variety of ways. As 
noted in table 11 below, they acknowledged that technology makes learning easier (91%), 
makes learning fun (89%), they like having their phone at school so they can contact a parent 
(66%), they can use it during lunch or breaks to relax (87%) or to play with friends (47%).  
Table 11 
Benefits of Using Technology at School 
Opinion Percent Frequency 
Technology makes learning easier 91 223 
Technology makes learning fun 89 218 
Like having phone at school to contact parents 66 161 
Use technology during lunch or breaks to relax 87  151* 
Use during lunch or breaks to play with friends 47  82* 
 
n=243; *n=174 
Thirty-nine students wrote in their opinions about using technology at school in a text box. 
Most responses were related to barriers to technology use and will be discussed below. Those 
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responses that spoke to the benefits of technology use at school (11) fit the following 
categories: helpful (7), and use it for leisure (4).  One student wrote, “It makes assignments 
go faster,” and another wrote, “I listen to music at lunch and while I'm working on my 
assignments.”  
Benefits of using technology for communication and socializing. Asked the reasons 
why they use technology to communicate or socialize (n=174), the majority of respondents 
indicated: to talk to friends (82%) and family members (72%), to keep up with what’s going 
on (56%), to make new friends (52%), find people with their same interests (50%), to avoid 
talking to people face-to-face (36%), to communicate with teachers (36%).  Full results are 
presented below in table 12.  
Table 12 
Benefits of Using Technology for Communication and Socializing 
Reasons use technology to communicate Percent Frequency 
To talk with friends 82  142 
To talk with family members 72  126 
Keep up with what’s going on (like Facebook) 56 98 
Make new friends 52 91 
Find people with my interests 50 87 
So I don’t have to talk f2f with people 36 63 
To talk with teachers 36  62 
Other 14 24 
n=174 
   
 53 
Twenty-four students wrote in other reasons for using technology to communicate or 
socialize, including:  “to keep people-myself in the loop”, “social networking”, “let people 
know about events”, “long distance friends from my old school”, and “to post artwork”.   
Benefits of online learning. Students who had taken online courses for credit were 
asked why they liked learning online. The majority indicated it had to do with having more 
control over their time. Less than half of respondents said they liked online learning because it 
reduced social interaction.  
● 62% said because they could take as much or as little time as needed (32) 
● 56% said because they could do the coursework anytime (29) 
● 25% said because they did not have to interact with other students (13) 
● 17% said because they did not have to interact with the teacher (9) 
Other reasons for taking online courses that were written into the text box (11) included: “it 
was efficient”, “something I was interested in”, “faster”, “to learn new stuff”, “I could listen 
to music while on-line”. 
Research question 3: What do students perceive as barriers to the use of technology as a 
support? 
Access to technology at school.  Forty three percent of respondents said they did not 
have access to technology in all classes. Eleven percent said their school did not provide 
technology and 8% said they did not have wi-fi access at school. Another form of access is 
knowing how to use the technology. Thirty-one percent indicated they did not have people at 
school to help them learn to use technology.  
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Other barriers to technology use at school. A little more than half of the students 
(57%) felt that technology use can be distracting at school and 28% felt that using technology 
to learn was hard. See table 13 below for results on the barriers to technology use at school. 
Table 13 
Barriers to Technology Use at School 
Opinion Percent Frequency 
Technology can distract me 57% *99 
Not allowed to use technology in all classes 43% 106 
There are not people at school to help me learn to use 
technology 
31% 76 
Using technology to learn is hard 28% 68 
The school does not provide technology tools to use in school 11% 28 
No wi-fi access at school  8 % *14 
*n=174 
Other comments the respondents wrote in regarding barriers to technology use at 
school could be categorized in two ways: responsible use (10), and, the distracting nature of 
technology (8). Regarding responsibility, one student wrote, “Don't go on Facebook if you're 
supposed to be working on an assignment”, another wrote “students shouldn't use it during 
class unless the teacher tells you to.” Regarding the distraction factor of technology one 
student wrote: “distracting to self and others”. 
Bad experiences using social media. Having a bad experience using technology can 
be a barrier to technology use. When survey respondents were asked, “Have you ever felt that 
someone wasn’t being nice to you using technology (texting, Facebook, email, etc.)?,” 28% 
(n=174) indicated they had had a bad experience online and gave a brief description. Some of 
the descriptions included: “called me a fagot, I told them to shut the fuck up”, “a few mean 
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comments on YouTube”, “people in my class, I told them their rap sounded like crap. Then 
they said my music sounded like baby music”, “being ignored when asking people what they’re 
doing”, “that’s pretty much the whole internet in a nutshell”, “they’re bullying me and teasing 
me on Facebook when I was younger”, “someone was being a jerk to me on Facebook, I 
unfriended him”, “don’t let it bother me, people are sometimes mad people.” 
Research Question 4. Are there associations between technology usage, student’s 
perceptions of benefits, and students’ perceptions of barriers, respectively, and 
participant characteristics of intellectual ability, students’ household income, gender, 
and race/ethnicity and enrollment status? 
A numbers of significant associations (p<.05) using Pearson’s chi square test were 
found between survey questions and the respondent characteristics of enrollment status, 
intellectual ability, gender, and household income. These are presented in Tables 14, 15, 16 
and 17. It should be noted that as the number of respondents varied by question, findings of 
significant associations do not apply to all participants but only to those responding to the 
specific question.  
Enrollment Status. Compared to students on a modified diploma track in the sample, 
students who are on a standard diploma track (educated primarily in inclusive settings) were 
more likely to bring internet capable technology with them to school (2 [1, N= 243]=7.01, 
p=.008), and to consider technology a distraction (2 [1, N=172]=7.69, p=.021). Students on 
a modified diploma track were more likely than students on a standard track to use 
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technology in all classes (2 [2, N=243]=35.43, p=.000). See Table14 for the cell values of 
these associations.  
Table 14 
Associations Involving Enrollment Status Differences 
Question Response Standard Diploma Modified Diploma 
Bring internet 
capable technology 
to school 
YES 133 (89%) 72 (77%) 
NO 90 (62%) 9 (33%) 
 
Allowed to use 
technology in all 
classes 
 
YES 
 
61 (41%) 
 
75 (80%) 
NO 87 (58%) 19 (20%) 
 
There are people at 
school to help learn 
to use technology 
 
YES 
 
86 (58%) 
 
78 (83%) 
NO 62 (42 %) 14 (15%) 
 
Say using 
technology to learn 
is hard 
 
YES 
 
28 (19%) 
 
39 (41%) 
NO 116 (78%) 53 (56%) 
 
Say technology can 
distract 
 
YES 
 
90 (62%) 
 
9 (33%) 
NO 52 (36%) 17 (63%) 
 
 
Intellectual ability. Compared to students with IQ scores of 70 or greater in the 
sample, students with IQ scores less than 70 were more likely to report they are able to use 
technology in all classes (2 [2, N=241]=12.64, p=.002), and that there are people at school to 
help them learn how to use technology (2 [2, N=241]=12.47, p=.002). On the other hand, 
students with IQ scores of 70 or greater were less likely to say that using technology to learn 
is hard (2 [2, N=241]=26.46, p=.000). See table 15 for the cell values of these associations.  
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Table 15  
Associations Involving IQ Differences 
Question Response IQ  70 or above IQ < 70 
Able to use 
technology in all 
classes 
YES 94 (50%) 41 (77%) 
NO 93 (49%) 12 (23%) 
 
People at school to 
help learn to use 
technology 
 
YES 
 
117 (62%) 
 
46 (87%) 
NO 69(37%) 6 (11%) 
 
Using technology to 
learn is hard 
 
YES 
 
37 (20%) 
 
29 (55%) 
NO 146 (78%) 22 (42%) 
 
Gender differences. Female respondents were more likely than male respondents to 
report there are people in school who help them to learn to use technology (2 [2, 
N=243]=6.26, p=.044). Male respondents were less likely to report that someone was not 
nice to them on the internet (2 [2, N=172]=7.41, p=.025) compared to females. Further, 
female respondents were more likely than males to use technology to communicate and 
socialize with friends (2 [1, N=173]=4.36, p=.037). See table 16 for the cell values of these 
associations.  
Table 16 
Associations Involving Gender Differences 
Question Response Female Male 
People at school to 
help learn to use 
technology 
YES 33 (85%) 132 (64%) 
NO 6 (15%) 70 (34%) 
 
Someone wasn’t 
nice on internet 
 
YES 
 
13 (50%) 
 
36 (25%) 
NO 13 (50%) 105 (72%) 
 
Using technology to 
socialize with 
friends 
 
YES 
 
25 (78%) 
 
31 (21%) 
NO 1 (4%) 116 (79%) 
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Family income. Compared to other respondents, students from families with a 
medium income (between $40-99k) were more likely to take an online course for credit (2 
[4, N=142]=9.97, p=.041). See table 17 for the cell values of these associations.  
Table 17 
Associations Involving Family Income Differences 
Question Response Low=up to $39k Medium=$40-
99k 
High=$100 + 
Take an online 
course for credit 
YES 17 (53%) 25 (69%) 39 (53%) 
NO 9 (28%) 8 (22%) 31 (42%) 
 
Technology use as a perceived area of strength  
 There were other findings from survey that were not explicitly tied to the research 
questions yet their findings provide useful information regarding student perceptions of their 
technology use. The very first question of the survey asked students if they thought they were 
“good at using technology?” and 95% (232) said yes. The full survey (n=174) asked students 
about the role technology might play in their future. Seventy-six percent (132) indicated they 
would like to have a job using technology.  Ninety four percent (163) indicated they are 
considering going to college and of those 72% (118) indicated they would like to study a 
technology-related subject. The most popular technology related subject was video game 
design (65%) followed by computer science (35%) and web design (34%) and engineering 
(34%). Forty-three students (36%) wrote in other technology related subjects that interested 
   
 59 
them including: animation, graphic design, filmmaking, music engineer, sound engineer, 
astronomy, and meteorologist. See table 15 below for the results. 
Table 18 
Preferred Technology Related Majors of Survey Participants 
Technology related college subject Percent Frequency 
Video game design 65 77 
Computer Science 35  41 
Web design 34  40 
Engineering 34  40 
Architecture 16  19 
Other technology 36  43 
 n=118 (those who indicated they were considering going to college and interested in studying 
a technology related subject) 
 
Summary 
 
The results from the survey revealed that some students with ASD are using 
technology in a wide variety of ways to help them bypass areas of weakness to be more 
independent and successful in school and to socialize. They are using technology in many of 
the same ways and same rates as their typical peers. They are texting and using social media 
and taking advantage of technology to find friends online who have their same interests.  
They are using technology to explore and cultivate their interests and to enhance their 
communication. Surprisingly the perceived barriers regarding access to technology were not 
widespread. Equally surprising, unpleasant experiences online were not widely reported. 
However more than half of respondents did acknowledge that technology can be distracting 
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and this stands out as an area in need of attention if technology is to be promoted as a support 
tool for students with ASD.  
The next chapter presents the results from the qualitative interviews with selected 
survey respondents and then Chapter 6 provides a synthesis of the quantitative and 
qualitative results in the discussion.   
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Chapter 5 
Qualitative Results 
Qualitative interviews were conducted as the second phase in this mixed methods 
study. The purpose was to gain deeper insights into the first phase survey results regarding 
the use of technology as a support by high school students with ASD. The majority of survey 
respondents reported they are using technology in a variety of ways including to help them 
stay organized, complete assignments, communicate, socialize, and to relax. What was not 
clear from the survey was what the students perceived as important benefits. For example, 
many students reported using technology to complete assignments but it was not clear if they 
perceived that technology use as beneficial or more specifically that it helped them to face 
some of their challenges. They also reported some barriers to technology use in particular 
that technology can be a distraction, but how and in what context was not clear.  
Ten survey respondents agreed to participate in the qualitative interviews and all of 
them chose to do so by email. The questions focused on research questions 2 and 3, the 
perceived benefits and barriers to technology use as a support. Before responding to the 
questions, students were asked to list all the ways they use technology throughout a typical 
school day to aid their recall of technology use. Most respondents reported using technology, 
primarily smartphones and laptops, throughout the entire day. Some of the responses 
included: “watch YouTube while I eat breakfast”, “listen to music during lunch,” along with 
other uses such as to take notes, do homework, do research, check grades, text friends, play 
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games between classes, watch shows and play video games before bed. The interview 
questions distinguished between benefits and barriers in the school and home environments, 
but the themes that emerged from the data overlapped in both settings so the results are 
presented together.  
Three overarching themes, along with nine sub-themes emerged regarding the 
perceived benefits of using of technology as a support tool. For perceived barriers to 
technology use only one overarching theme emerged along with three sub-themes all related 
to the distracting nature of technology.  See figure 3 for a presentation of the themes and their 
sub-themes. See table 19 for a matrix of the themes and their sub-themes showing which 
participant contributed to which theme/subtheme. Each of these themes and sub-themes will 
be discussed below.  
 
Figure 3. The benefits and barriers to technology use as a support 
Increase Independence
• Improve organization
•Bypass poor handwriting
•Aid comprehension
•Pursue own interests
• Use for leisure time
Reduce Anxiety/Stress
•Music and games to reduce stress
•Contact friends/family as lifelines
Improve Social 
Opportunities
•Bridge distance
•Variety of options
Distraction
• Limits to access
• Interferes with 
schoolwork/chores/sleep
• Impedes social interaction
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Table 19 
Matrix of participant contributions to themes 
 
 
 
Theme 1 2 3 4 5 6 7 8 9 10 
Independence           
• Improve organization X  X X  X X X X X 
 
• Bypass poor 
handwriting 
      X X X X 
 
• Aid comprehension  X X X  X X 
 
   
• Pursue own interests X X    X    X 
 
• Use for leisure time  X  X   X  X X 
 
Reduce Anxiety/Stress           
• Music and games to 
reduce stress 
X       X X 
 
 
• Contact friends/family 
as lifelines 
 X  X 
 
 
      
Improve Social Opportunities           
• Bridge distance X  X X  X   X 
 
 
• Variety of options  X X X X X X  X X 
 
Distraction           
• Limits to access X   X  X X X X X 
 
• Interferes with 
schoolwork/chores/sleep 
X X X X  X X X X  
• Impedes social 
interaction 
     X X X   
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Research question 2. What do students perceive as benefits of technology use as a 
support? 
 High school students with ASD, according to the survey, use technology in a variety 
of ways throughout the school day to help them complete assignments, stay organized and 
generally find it makes learning easier and fun. Survey respondents also indicated they like 
using it to relax during lunch or breaks and many like having a phone at school so they can 
contact a parent if needed. At home, some respondents indicated they use technology in 
supportive ways including to look up things on the internet, to check class or school 
websites, to turn in assignments, and to keep track of homework. Regarding communication 
and socializing, survey respondents said they use technology not only to talk to friends and 
family but also to make new friends, and find people with their same interests. Because of the 
restrictive nature of survey questions which provide limited response choices, the qualitative 
interviews were used to gain insights into what students perceived as the major benefits of 
technology use as a support tool and why.   
Interview participants were asked to describe the most helpful ways that technology is 
used at school and at home and this resulted in the interpretation of the following three major 
themes: to increase independence, to reduce anxiety and stress, and to improve social 
opportunities. 
Using technology to increase independence. Using technology in ways that increase 
independence was by far the most common finding from the interviews. These perceived 
benefits were noted across home and school environments and manifest in a wide range of 
areas. In particular, respondents felt that technology is helping them to bypass weaknesses 
associated with their autism in three distinct ways: (1) to help with organizational struggles 
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(executive dysfunction), (2) to overcome poor handwriting (graph-o-motor weakness), and, 
(3) to provide an immediate resource to help aid understanding (weak central coherence, 
theory of mind) of school work or other areas causing confusion. Technology is helping in 
two other ways to increase independence by providing a means to cultivate areas of interest 
(e.g. graphic arts), and, to provide respondents with something enjoyable to do when they 
find themselves without other meaningful activities (e.g. play games on iPhone when 
finished with classwork).  
Improve organization. A prominent sub-theme related to increasing independence 
was using technology to help with organization especially to do things like reduce the 
amount of papers to manage daily. One student was emphatic in making this point saying he 
wanted to “… make paper as close to obsolete as I can manage. This is helpful because I lose 
papers due to their weight and quantity.” Also related to losing papers, another student wrote 
about his preference for using the computer for assignments over pen and paper saying: “so I 
can send it [an assignment] to the teacher and not lose it.” Several students mentioned using 
their computers to type up notes. One student described using a folder system “so I know 
where to find my notes when I need to find them.”  Several students mentioned using 
technology to monitor their progress in school by checking online gradebooks thus making it 
unnecessary to rely on teachers or parents to keep them on track. One student explained how 
he uses his Chromebook “to check on grades, that way I know if I should be working extra 
hard on a class, or if I need to review some material.” 
Bypass poor handwriting. Another sub-theme that emerged was how technology is 
helping to overcome poor handwriting specifically to aid in completing schoolwork both at 
school and at home. One student wrote: “I use the computer for writing English papers 
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because it corrects my spelling and punctuation and because my handwriting is bad.” 
Echoing this thought, another student wrote, “I use my Chromebook to take notes in many 
cases because my handwriting isn’t the best, and I need to be able to read it.” Another student 
specifically referred to his “dysgraphia”, or inability to write legibly, as a most helpful reason 
for using technology at school. Also related to fine motor issues, several students mentioned 
using their phones to take pictures of things such as notes instead of copying them out by 
hand. One student explained how he uses his phone to “take a photo of what is on the Smart 
board because some of the diagrams for certain classes can be hard to draw, so instead, I just 
take a photo.”  
To help with understanding. The third sub-theme was the use of the internet to 
support comprehension. Half of the interviewees mentioned overcoming issues with 
comprehension in class by using the internet to seek clarification. One student wrote, “I use 
my Chromebook to look up information for class because if I don’t exactly understand 
something taught in class, I can search it up online and get more clarification.”  
Pursue own interests. A fourth sub-theme related to independence was using 
technology to pursue their interests. One student wrote about how technology had helped him 
to write and produce music, become a graphic artist, and to “efficiently manage multiple 
blogs/sites as an admin.” Another student wrote how he watches basketball on television “to 
enjoy sports because it is great to learn lovely skills to become an athlete.” Another student 
uses his laptop to research interests “like Pokémon [sic] and videos on game playing.”  
Use for leisure time. The final sub-theme linked to independence was using 
technology for entertainment when respondents find themselves without a meaningful 
activity both at school and at home. This can be perceived as such because in the absence of 
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a structured activity preordained by others, individuals must choose how to spend their time 
thus exercising their independence. Several students mentioned playing games on their 
phones or laptops during downtime at school. One student explained how he takes pictures 
and videos of his dogs “so then I can look at them when I’m done with my work at school.” 
At home several respondents described using video games as a form of entertainment in lieu 
of other things to do. According to one respondent, "whenever i don't have plans outside of 
home I play videogames until I get contacted by my friends on the phone to hang out." 
Another student reflected, “I use my technology for video games to entertain me when I’m at 
home because I don’t have many friends”.  
Using technology to improve social opportunities. Technology use to socialize was 
featured prominently in the interview protocol because 94% of survey respondents had 
indicated they use some form of technology, if not multiple forms, for this purpose. 
Interviewees were asked if they thought technology had improved their social life and the 
majority of respondents said it did and described how they thought it had. The two sub-
themes were: using technology to overcome the barrier of physical distance, and, the 
convenience and flexibility of technology communication tools making them more conducive 
to use. 
 Bridge distance. A common subtheme of improving social opportunities was using 
technology to bridge physical distance to maintain relationships and make new connections. 
Several interviewees remarked on the importance of using technology to stay in touch with 
friends and family who are at a physical distance. One respondent explained how he uses his 
cell phone to talk to family who live “out of state and my friends cause [sic] both are 
important to me like in the afternoon after school i [sic] like talking to them to know how 
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they are doing and before bed I tell them good night and i [sic] miss u [sic] and all that.” 
Three students wrote about how not driving can impact getting together with friends but that 
technology helps to overcome the distance. One student explained:  “We both can’t drive and 
live about 4 miles apart and can only see each other at school. So we can keep in touch 
during the weekend and holidays.” For others, the benefit of technology to their social lives 
was the opportunities it presents to engage with others beyond the local community and to 
meet new people with similar interests. One student wrote:  “I can communicate with the 
world. Social media can introduce a person to more types of people, culturally, than maybe 
they could meet in their local community.” Another student described his social life online: 
“My social life is on youtube when I post videos and on instagram i [sic] love like talking to 
my friends on there and when im [sic] messaging people about something then im [sic] very 
social. I have some friends who are video friends, we just talk about games and YouTube.” 
Variety of communication options. The second sub-theme related to the social 
benefits of technology was the sheer variety of options technology provides for 
communication and how that facilitates and enhances social opportunities. One student 
wrote: “I use my phone to FaceTime so then I can see the other person’s face.” Another 
wrote, “I use my PC to chat with my friends because it is a fast way to get in contact with 
people I know so we can discuss about getting together sometime, or getting on a game 
together.” Another student explained: “I take pictures of myself or with my friends send them 
on Instagram or snapchat because it’s fun.” One student said he preferred to email people as 
a way to “extend his social circle.” Others wrote about preferring texting to talking with 
friends. One interviewee mentioned preferring using technology to communicate rather than 
face-to-face encounters.  
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Using technology to reduce anxiety/stress. The third major theme related to 
perceived benefits of technology use is how it can serve to reduce stress and anxiety 
especially in the school setting but also at home. The survey had revealed that 87% of 
respondents use technology at school during breaks or at lunch to relax. Several survey 
respondents wrote in open answer spaces describing specific ways they use technology to 
help them deal with social emotional challenges both at school and at home. These included 
listening to music to calm down, looking at specific screen savers to de-stress, playing 
specific games, and listening to specific sounds provided by apps designed for relaxation and 
to promote sleep. 
Some of the same uses of technology for stress reduction were elaborated on during 
the qualitative interviews. The two sub-themes that emerged from the theme of anxiety and 
stress reduction were: 1) listening to music or playing games to reduce stress, and 2) using 
technology to communicate with family or friends to answer troubling questions that come 
up throughout the course of the day.  
Music and games to reduce stress. Four students mentioned listening to music or 
playing games to help manage stress. One student wrote, “I get anxious without being 
occupied by something such as music.” Another wrote: “I just listen to music and it is just 
background noise that I find soothing. It helps me drown out the annoying sounds of yelling 
students.”  One student wrote that he plays Star Trek Online on his computer to help him 
“relax at the end of the day and keep my stress down.” 
Contact friends/family as lifelines. Similarly to help with anxiety, some students 
perceived as beneficial having the ability to text or call parents or friends while at school or 
even at home after school when parents were at work. One student wrote: “I call my mom 
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when I have a question ...the questions are school questions and questions about getting nice 
acquaintances when growing up.” Another student wrote: “I make telephone calls because I 
have trouble with questions and I need to learn to trust my own gut.”   
The interview respondents had more to say regarding their perceived benefits than 
barriers to technology use. However, when asked specifically their opinions on the 
distracting nature of technology both at home and at school, barriers to using technology as a 
support tool became more apparent.  
Research question 3. What do students perceive as barriers to the use of technology as a 
support? 
The survey results revealed students perceived fewer barriers to than benefits to their 
use of technology at school. Less than a third reported having difficulty in knowing how to 
use technology to learn and not having people at school to help them learn to use technology. 
Roughly one tenth of respondents reported a lack of access to physical technology tools and 
no wi-fi access at their school. However, almost half of survey respondents indicated they 
were not allowed to use technology in all classes. The one survey finding regarding barriers 
that garnered more than half of respondents (57%) was the acknowledgement that technology 
can be distracting. It was this finding that led to the decision to probe around the issue of 
distraction in the qualitative interviews. 
Interview respondents were asked whether or not technology was a distraction to 
them from what they were “supposed to be doing” in the home and school environments 
separately. More respondents admitted to being distracted by technology at home (7) than at 
school (2). However, it was clear from their responses regarding barriers to technology use at 
school that their teachers and administrators viewed it as a distraction and not just to the 
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students with ASD but to students more broadly. There were reports of certain classes where 
the whole class was forbidden to use technology and also reports of school wide blocking of 
certain sites through the use of filters. These restrictions to technology access (barriers) were 
impacting the students with ASD from using their technology tools in beneficial ways.  
Technology use as a distraction. The overarching theme regarding barriers to 
technology use as a support is related to the distracting nature of technology, whether 
perceived or real. There are three sub-themes in this area: 1) limits to access, 2) distracts 
from what should be doing, and, 3) interferes with social opportunities. 
Limits to access. The predominant barrier to using technology as a support as 
reported by the respondents was from limits placed on technology use, especially by school 
staff, due to their belief that technology is distracting students from their schoolwork. This 
occurred at school in two significant ways. One way was that specific teachers restricted use 
of personal technology tools during class and the other was that school administrators 
blocked specific websites school wide to keep students from visiting those sites while at 
school. Two students mentioned parents restricting their use at home.  
Most students said that individual class rules interfered with their ability to use their 
own devices in at least some classes. Several students mentioned that teachers restrict usage 
of phones in class because some students “forget to turn them off” and they ring at 
inappropriate times. Respondents commented on how these usage rules varied from class to 
class. According to one student, “sometimes I can use technology as much as I need to, while 
others [classes], I’m not allowed to even have a device out.” Another student was outraged 
because he wanted to use his laptop to play music (through earbuds) during class 
complaining that his math teacher “can’t grasp the fact that I need to split my attention to 
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stay focussed [sic] and she gets pissed...This Macbook can’t run music while shut so it 
always looks like I’m off task (whether or not i [sic] actually am).” Another student 
described how she listens to music in the hall in between classes and “sometimes keep the 
earbuds in if the teacher lets me during the class to shut out some of the noise from the 
classroom but usually they won’t let me.” 
The second way the sub-theme of limits to access was portrayed was through the 
blocking of specific websites preferred by respondents by school administration. Some of 
these websites, it was claimed, were useful for completing school related activities. 
Regarding this issue a student complained: “The school computers are however made 
obsolete through bricking [blocking] various useful and necessary applications through 
administrative firewalls.”  Echoing that sentiment, another explained, “my school has a site 
blocker that sometimes blocks websites that I need to access to for class.” One student 
described how he likes to use YouTube at lunch “but I can’t because some youtubers [sic] are 
blocked because some teachers got them block. The school wi-fi, even on your phone it 
won’t let you on some sites.” Similarly, another student wrote, “the school system blocks 
everything making their computers and my internet unusable.”  
Even though seven out of the ten students wrote that technology was not a distraction 
at school, the remaining three described how they play video games at school to the 
detriment of their schoolwork and social life. According to one student, “I like to play video 
games but they will not let me play them during class and I can’t bring my DS to school 
anymore.” Another student admitted, “I play video games on my phone during study hall, 
which sometimes puts off homework.”  
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Mostly students reported that technology is not personally distracting for them at 
school, that they are able to follow the rules and do their school work when they are 
supposed to and then when their work is completed, they will use technology to play games 
or socialize. According to one student, “I usually pay good attention in class, and when I 
have the time to play on my phone, and know I don’t have other things to do, I usually do 
play on my phone.” Similarly, another student wrote: “No, technology is not a problem for 
me in school because I understand the proper times and reasons to use my computer, phone, 
or handheld gaming system.”  
 Interferes with schoolwork, chores, and sleep. Interview respondents reported that 
technology was distracting them from what they should be doing, such as schoolwork, 
chores, or even sleeping, predominantly in the home setting.  One student wrote, “Sometimes 
I play video games and procrastinate doing my homework. This doesn’t help because I tend 
to not get the practice I need for upcoming assessments.”  Also impacting school 
performance, another student remarked how using technology for entertainment could lead to 
bad grades “because your [sic] not doing homework at home.” Another student explained 
how distracting technology can be causing her to “lose track of time needed to do homework 
when I am talking to my friends on my cellphone.” Also referring to the distracting potential 
of technology, another student mentioned how video games and listening to music “makes 
me preoccupied and makes me be off task for the things I should be doing like chores or 
projects.” Similarly, another student mentioned how “I get so involved in a program on the 
computer that I forget to finish my assignments, and I can lose track of time.”  
Regarding the use of technology interfering with sleep, a student wrote, “Well when 
is not helpful is when u stay up on it all night and don’t go to bed and when u are sleeping 
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and u dont[sic] hear your alarms then u[sic] would be late for school.” Another student 
wrote:  “I like to stay up to about 12:30 watching YouTube videos which can mess up my 
sleep schedule.” Similarly, another student wrote: “Fun technology makes it hard for me to 
go to bed on time and then it’s hard for me to get up in the morning.” 
 Impedes social interaction. The third area where the distracting nature of technology 
was a perceived barrier to its use as a support was how it could interfere with face-to-face 
interactions at school, home and in the community. In the school setting, one respondent said 
that technology “makes me less likely to socialize with my classmates,” while another 
admitted, “Sometimes I play video games on my phone between classes, which limits social 
interaction.”  
At home, another student admitted, “While I can use it to plan getting together with 
others, I often put off getting together with people instead to play video games.” Echoing that 
sentiment, another student said, “When I play video games, I do put off getting together with 
others, limiting social interaction.”  
Other students felt that while their parents might think that technology can be 
distracting, they themselves did not always agree. According to one student,  “when my 
parents call me to come to dinner, or lunch or breakfast, I am often involved with listening to 
music or looking at a video or playing a game and I can’t seem to break away. I have my 
priorities and they are different from theirs.” Similarly, reflecting on differing priorities from 
parents, another student wrote: “In church I play video games and that annoys my parents but 
at least I go to church and I’m not really big on church.” 
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How to reduce the distraction factor of technology. When interviewees were asked 
to describe things they do to keep technology from distracting them at school, there were 
three replies: read a book, put it away, and, turn it on airplane mode. 
When asked about ways they keep from being distracted by technology at home, two 
students indicated their parents put limitations on their technology use for them. One 
explained, “I am only allowed to play video games on the weekend because I get so involved 
with the games and I lose track of time and I forget to do my homework.” Another replied, “I 
don’t keep it from distracting me but sometimes my parents take it away from me as 
punishment.” Other remedies for distraction included doing lunges, reading books, drawing, 
or simply prioritizing activities.  “I get what I have to do done before I get onto a device,” 
one student wrote. Another respondent had a suggestion for others: “If a person is distracted 
by technology at home, then that person could ask a parent, sibling, or friend to help them set 
up a schedule to use the technology.” 
Three of the ten respondents wrote that technology was not a distraction at home. 
According to one interviewee, this was because he had “no restrictions on laptop and iPhone 
use at home,” and another explained it was because he is “not required to concentrate as 
often at home.” The third respondent reported that excessive technology use is not a problem 
for him at home “because my mom has taught me how to monitor my usage and she is a 
support system for keeping me using technology in the proper way.” 
Summary 
The qualitative interviews helped provide more focus to the wide range of supportive 
uses of technology by students with ASD that resulted from the survey. It is through the 
second phase of this study that it becomes clearer how technology can help students with 
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ASD increase their independence, enhance their social opportunities and reduce their anxiety 
and stress. A synthesis of the findings from the survey and qualitative interviews along with a 
discussion of the implications for practitioners and suggestions of areas for future research 
follows in chapter 6.  The limitations of this mixed methods study will be addressed.  
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Chapter 6 
Discussion 
High school students with ASD were surveyed and interviewed to gain insights into 
how students with autism use technology in their everyday lives in supportive ways 
especially at school but also at home. Previous research primarily focused on discretionary 
use of technology at home and revealed that the majority of adolescents with ASD enjoy 
using technology for entertainment (Mazurek et al., 2012), especially to play video games 
(Kuo et al., 2013), and some were using social media but at a rate far below their typical 
peers (Mazurek & Wenstrup, 2013). Information was lacking, however, on the ways youth 
with ASD use technology as a support tool to enhance learning and independent functioning. 
The results of the survey portion of this study revealed that respondents are using technology 
in various ways across settings to help them to stay organized, complete school assignments, 
communicate with teachers, make new friends, reduce stress, and to help them fall asleep and 
wake up. Further, the interview portion of this study probed deeper into the technology use to 
see what respondents believed are the biggest benefits of its use and what are possible 
barriers keeping them from using it more as a support. A synthesis of the survey and 
interview results is discussed below along with the implications for practice and research and 
the limitations of this study. 
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Technology Use by High School Students with ASD 
It is clear from this survey that much has changed since the NLTS2 survey, which 
revealed that students with disabilities “rarely” or “never” used computers in their classrooms 
(Newman, 2007). Today, many students with ASD are using not only their school’s 
computers but quite often their own devices to support their learning and independence 
throughout the school day. One student summed up his enthusiasm regarding the benefits of 
technology saying “I think technology is the best industrial thing in our world because it 
gives us joy and curiosity into great things.” 
The teens in this study are using technology in ways similar to typical teens as 
reported in the 2015 Pew Research Center’s survey of teens, technology and friendship 
(Lenhart, Smith, Anderson, Duggan, & Perrin, 2015). They are using technology, especially 
handheld technology, to improve their social opportunities by engaging in a variety of social 
media outlets, and to reduce their anxiety by listening to music, using calming apps, and by 
having it as a lifeline to contact friends and family for advice. In some ways, this study 
reveals that technology is flattening the world for teens with ASD so their lives are looking 
more similar to their neuro-typical peers than previously reported. 
Benefits of technology use for teens with ASD 
The three most significant findings from this descriptive study are the wide variety of 
ways teens with ASD are using technology to1) increase their independence, 2) enhance their 
social opportunities, and, 3) relieve their anxiety and stress, all areas that can be challenging 
for individuals with ASD. This last finding emerged unexpectedly from the comments that 
survey respondents wrote into the questionnaire when asked if there were other ways they 
used technology besides those listed as response options. It emerged again as a major finding 
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in the qualitative interviews. These findings provide much needed information not only for 
researchers but also for practitioners, parents and policymakers.  
Using technology to increase independence. Issues surrounding independence can 
be some of the most debilitating for individuals with ASD no matter what their cognitive 
abilities (Hume et al., 2014). High school students with ASD scored the lowest on measures 
of independent functioning of any disability category according to the NLTS2 (Newman, 
2007). Further, this national longitudinal study found that eight years after leaving high 
school, the majority of students with ASD were still living at home with their parents and had 
low levels of employment and social engagement (Shattuck et al., 2012). Difficulties with 
independence for individuals with ASD can manifest in many ways including the areas of 
self-management, self-advocacy, initiation of conversations and even initiating simple but 
necessary activities such as doing homework and waking up in the morning. Participants in 
this study indicated how using technology helped them overcome some of their weaknesses, 
which in turn should result in increased independence. Some of these uses included:  
 using word processing to bypassing poor handwriting to be more productive writers,  
 using a laptop in class to take notes and keep track of documents,  
 using the internet to find answers to questions,  
 using the internet or software to pursue their own interests, and,  
 making their own choices about what to do at times when they have no structured 
activities planned. 
Some of these benefits of technology use to promote independence will be elaborated on 
below. 
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Fine motor impairments impacting handwriting are common in individuals with ASD 
(Bhat, Landa, & Galloway, 2011; Mayes & Calhoun, 2007). Fortunately, today’s technology 
offers a variety of options such as keyboarding, voice-to-text software, and voice recording, 
so that poor handwriting should no longer be considered a handicap. Creating written output 
is an important aspect of academic success at the secondary level and even more so in higher 
education. Using technology to bypass issues with poor handwriting can help students with 
ASD reduce their need for accommodations (e.g. scribe) and become more independent 
students thus improving their opportunities for success in adulthood. 
The co-occurrence of Attention Deficit Hyperactivity Disorder (ADHD) is common 
in individuals with ASD (Leitner, 2014). A recent study found that children with ASD and 
comorbid ADHD had greater problems with adaptive behavior resulting in poorer quality of 
life (Sikora, Vora, Coury, & Rosenberg, 2012). Finding ways to reduce attentional and 
organizational struggles is critical to improve outcomes for individuals with ASD. Some 
students in this study are using handheld devices to help address their ADHD symptoms by 
using timers, alarms, and calendar features. Simply by reducing the amount of paper they 
need to keep track of by using a computer to keep their documents organized was cited as a 
major benefit of using technology at school.  Several students in both the survey and in the 
interview mentioned using music to help them “focus,” especially to reduce the distraction of 
other competing sounds. Some students spoke of difficulties getting permission to do this as 
their teachers and parents often saw the music itself as a distraction. While there are no 
studies on the use of music by students with ASD to improve attention while learning, there 
is research on auditory sensitivity in ASD which may help to explain why noisy 
environments can be so distracting for these students (Foster, et al., 2016).   
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Having a circumscribed interest is a defining feature of autism and often viewed 
negatively but it can also be a way for individuals with autism to increase their independence 
by developing a career path (Winter-Messiers, 2007). Hans Asperger (1991), in his 
observations of his patients, wrote: “Their unswerving determination and penetrating 
intellectual powers, part of their spontaneous and original mental activity, their narrowness 
and single-mindedness, as manifested in their special interests, can be immensely valuable 
and can lead to outstanding achievements in their chosen areas.” (p. 88).  Having the tools to 
pursue their interests independently on the internet or with the aid of special software can be 
important in helping adolescents develop their areas of interests that may one day lead to 
employment. In this study, unprompted, one student shared a link to music he had written, 
performed and released online, while another shared her artwork on a website she had 
created. 
Ways technology can facilitate social opportunities. The journalist Harvey Blume 
wrote in the New York Times in 1997, “In cyberspace, many of the nation’s autistics are 
doing the very thing the syndrome supposedly deters them from doing-
communicating.”  Even though researchers have paid scant attention to the impact of social 
media on the social lives of youth with ASD, the majority of teens in this study are active in a 
wide range of social media outlets at rates that are approaching those of their typical peers. 
Two aspects of social media stood out in this study. First, it facilitates social connections by 
bridging physical distance, providing access to a greater sphere of potential friends especially 
people with similar interests. Second, the sheer variety of options to communicate is helping 
to facilitate more social interactions.  
   
 82 
Driving, the proverbial rite of passage into adulthood for most teens, is the rare 
exception for youth with autism (Feeley, Deka, Lubin, & McGackin, 2015). This lack of 
mobility restricts independent movement of the individual and can be limiting to their ability 
to interact socially with friends. For adults with ASD who have left school and are living at 
home with parents, limited social activities can have a profound impact on their quality of 
life (Orsmond, Shattuck, Cooper, Sterzing & Anderson, 2013). Feelings of loneliness related 
to poor quality of social relationships have been reported in adolescents with ASD (Locke, 
Ishijima, & Kasari, (2010).  Fortunately many of the teens in this study are finding social 
media helpful in bridging distance to friends by using the wide variety of tools available to 
stay in touch. Social media has also opened up the potential pool of friends far beyond the 
local community. This can be particularly helpful for individuals with ASD who may have 
restricted interests and therefore enjoy meeting people with those same interests who may not 
live in close proximity.  
The different options for socializing make it easy for teens to keep up with what is 
going on with their friends. They may share of only a few words, an emoticon, or a photo, as 
a way of socializing, which may be more compatible for individuals with ASD than more 
intimate and verbal face-to-face encounters. These newer methods of social interaction might 
also be used to improve communication with teachers and employers to help support success 
in adulthood (Benford & Standen, 2011). 
Technology to reduce anxiety and stress. Anxiety is one of the most common 
comorbid conditions in adolescents with ASD.  It can have a profound impact on the 
individual’s ability to function (White et al., 2014) and can lead to problematic behavior 
(Stevenson, Quinton, & South, 2015). In this study, a number of respondents reported using 
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technology to help them “relax” and “de-stress” by listening to music or by playing games. 
Having the ability to contact their parents on their cell phone during the school day was also 
found to help with anxious moments. A recent feasibility study on the efficacy of delivering a 
real time stress management intervention with a handheld device to adults with ASD showed 
promising results (Hare, Gracey, & Wood, 2015). Using a cognitive behavioral therapy 
approach, the device was timed to prompt the individual to report their feelings at different 
intervals throughout the day. Results showed improved mood and less anxious thinking. 
Similarly, having pre-recorded messages by family or friends might be another way to help 
de-escalate a stressful situation.  
Participants in this study, both in the survey and in the interviews, noted the use of 
music to be especially soothing and useful at school to help with stressful situations and in 
particular to drown out other sounds that were considered disturbing. Respondents also 
mentioned using a variety of apps that use specific sounds (e.g. white noise) to help them get 
to sleep. These uses of specific sounds to create a calming effect are not well discussed in the 
literature but are likely related to the common hypersensitivity to auditory stimuli in 
individuals with ASD (Foster et al., 2016). A recent qualitative study of adults with ASD 
regarding their sensory perceptions found that participants who were agitated by a variety of 
different sounds, both soft and loud, often used music as a preferred method to calm 
themselves (Robertson & Simmons, 2015).    
There is a wave of excitement surrounding the potential of technology to help 
individuals with ASD ameliorate some of their deficits mostly due to the near universal 
affinity for technology of individuals on the spectrum. However, there are also calls for 
tempering the excitement and to remain vigilant for unintended consequences of technology 
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use (Ramdoss et al., 2011). One area where caution has been advised has been around the 
excessive use of technology at the expense of other activities (Mazurek, Engelhardt, & Clark, 
2015; Mazurek & Wenstrup, 2012; McMullin, Lunsky & Weiss, 2015), which will be 
discussed below. 
Barriers to technology use 
In addition to describing perceived benefits of technology use, this study set out to 
discover what barriers might exist for teens with ASD in using technology tools in supportive 
ways. The findings overwhelmingly revolved around one theme of the distracting nature of 
technology.  However, the student perception differed somewhat in how that was manifest at 
school and at home and therefore each setting will be discussed separately. 
Distraction at school. In the classroom technology distraction is now known as 
cyberslacking (Aakash, Fiore, & Fischer, 2015). Even though the majority of respondents 
have access to technology tools, many described how there are times throughout the day in 
which they are not permitted to use them, whether by teachers, parents, or de facto by the 
blocking of certain websites. The reason for these restrictions all related to the perception 
that technology was a distraction from their prescribed activities. At home some teens 
described being so caught up in their game playing that it interfered with school-work, 
chores, family life, and even sleep. Whatever the case, perceived or real, the distractive 
nature of technology was reducing the opportunities for it to be used in supportive ways. This 
finding aligns with the CSESA Technology Work Group’s conceptual model of the ideal 
user-technology-activity match. For example, a student checking Facebook on her cell phone 
in class is a mismatch of the technology (Facebook) and the user (student) with the activity 
(academic lesson). At lunch (activity), the student (user) tweeting friends (technology) would 
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be an ideal user-technology-activity match and therefore would not be distracting and be 
acceptable.   
As more students have access to technology in the classroom, more research is being 
done to examine its impact on learning. There are several recent studies related to the 
distracting nature of technology in the classroom and its effects on learning (Aagaard, 2015; 
Aakash et al., 2015; Ravizza, Hambrick, & Fenn, 2014). Past research found that having 
access to technology in the classroom improves learning outcomes (Samson, 2010; Trimmel 
& Bachmann, 2004), while more recent studies are finding the negative effects outweigh the 
benefits (Kraushaar & Novak, 2010; Sana, Weston, & Cepeda, 2013). Obviously, in the 
school context, it would be impossible to control the off-task technology use of all students 
all the time so either teachers and administrators place limits, or, they accept that some 
students will be off task at least some of the time. Rather than restrict its use, educators might 
do well to focus efforts on helping youth transitioning to adulthood learn to use their 
technology responsibly (Aakash et al, 2015).  
Distraction at home. Technology was less distracting at school than at home. This 
finding emerged from the interviews. Several students explained that at school they are able 
to follow the rules and not be off-task during class. Some blamed their rule breaking peers 
for the imposed restrictions. However, in the home setting students admitted to being 
distracted by their technology from things they were supposed to be doing such as homework 
and chores. Some even mentioned that technology impacted their ability to socialize and to 
get sufficient sleep. It is plausible that students with ASD are less likely to be distracted by 
technology in class when the teacher establishes clear rules. This perceived difference in 
distractibility between school and home merits attention. For those individuals who are being 
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distracted by technology whether at home or at school, perhaps having clearly defined rules 
regarding their technology use could be helpful in managing the distractive nature of the 
technology in that environment.  
Cyberbullying, a potential barrier to technology use by teens with ASD. Bullying 
victimization has long been a concern for individuals with ASD mostly due to their deficits 
in the area of social interactions and in social perception (Humphrey & Symes, 2010). 
Prevalence rates of bullying ranged from 46-94% across studies in a recent literature review 
(Sreckovic, Brunsting, & Able, 2014). In a study of teens and technology use, the Pew Center 
for Research found that 32% of teens report having experiences that could be described as 
cyberbullying, that is, annoying or threatening activity such as receiving threatening 
messages, having messages forwarded to others without consent, having embarrassing photos 
posted, or having rumors circulated (Lenhart, 2007). While there appears to be an absence of 
literature specifically on ASD and cyberbullying, this study found only 28% percent of 
participants indicated they had had a bad experience using social media. Further, many 
participant descriptions of the experience did not always fit the definition of bullying. None 
of the students said they had stopped using social media because of these experiences and 
many hearteningly explained how they handled it using appropriate techniques such as 
defriending or blocking an offender, reporting the incident to an adult, or simply ignoring it. 
This finding gives some evidence that efforts at teaching students to be safe online may be 
working and should be encouraged as an important part of the school curriculum.  
Associations to Technology Use  
There were few associations to technology use found in this study between the 
individual survey questions and the selected variables of race, ethnicity, gender, household 
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income, IQ, and diploma track. The most frequent associations were between the diploma 
types, meaning between students served in inclusive settings who graduate with a standard 
high school diploma, and students who graduate with a modified diploma and are most likely 
to be served in separate settings. Students served in inclusive settings were more likely to 
bring their own technology to school, to report having restrictions placed on their technology 
use, and to admit that it could be a distraction. Students on a modified diploma track were 
more likely to say that they had people at school to help them “learn how to use technology” 
and that “using technology to learn is hard.” Future studies may want to investigate the 
differences in technology use between students served in inclusive and modified settings.  
There were two areas where gender differences were found. Paralleling findings 
amongst typical teens, females in this study were more likely than males to use technology to 
socialize (Lenhart, 2015), and more likely to report that someone was not nice to them using 
social media (Lenhart, 2007). No associations were found for the variables of race and 
ethnicity. Perhaps this is because of the low numbers of participants in the various race and 
ethnic groups. It could also be because, as in the mainstream, almost all teens in the US 
today, despite race and ethnicity, have access to some form of technology and are using it to 
connect to the internet and social media (Lenhart, 2015).  
Implications 
A recent paper on the future directions for autism research noted that for transitioning 
adolescents and adults with ASD, using a “neurodiversity model”, one with an emphasis on 
fostering strengths and awareness, is perhaps more appropriate than the deficit or medical 
model (Damiano, Mazefsky, White, & Dichter, 2014). The work of Cosden, Koegel, Koegel, 
Greenwell and Klein (2006) on strength-based assessment for children with ASD has 
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demonstrated that incorporating strengths or special interests into social interactions and 
academic assignments can improve responding and decrease problem behaviors. Courchesne 
and colleagues (2015), based on their work using strength-based assessments including visual 
search and embedded figures tests, recommend strength informed approaches in the 
educating of children with ASD. In this study, 95% of respondents perceived they are “good” 
at using technology. Further, the majority want to major in a technology-related subject in 
college and have a job using technology. Leveraging the use of technology because many 
individuals with ASD perceive it as an area of strength may lead to its broader application to 
support the needs of these individuals not only in school but as they transition to adulthood.  
There is a wide range of uses for technology in the post school environment. Learning to 
use calendar, alarm and other organizational functions to keep up with school assignments 
can easily translate to higher educational environment and be equally valuable in the work 
environment to keep up with tasks. Communicating with a teacher via email can translate to 
communicating with a boss about a difficult issue at work or simply to provide an update. 
Using social media to meet new friends and to keep up with what is happening can be even 
more valuable in adulthood when there are fewer organized social opportunities.  
Recommendations for practice. The use of technology has the potential to support 
positive post-school academic and career outcomes for students with disabilities, however, 
this requires that students have access to and learn to use technology in ways that contribute 
to their positive outcomes (Burgstahler, 2003). An important finding from this study is that 
many students with ASD, especially those in inclusive settings, report they are using 
technology in supportive ways. However, roughly 70% of the students felt they were not 
getting help at school to learn to use technology. Further, the finding that some teachers are 
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banning technology use in their classrooms altogether points toward the need to find 
effective coaching and supports for teachers to successfully incorporate technology use as a 
part of their instruction (Muyingi, 2014). In a study of teacher attitudes toward technology 
use to support learning at the high school level, Capo & Orellana (2011) suggest school 
leadership could provide a more positive approach to technology integration as opposed to 
focusing on the negative aspects through stringent rules and blockages. The study posits that 
teachers may interpret these restrictions as threatening to their job security thus reducing 
their willingness to provide access in the classroom (Capo & Orellana, 2011).  
One way that schools might consider approaching technology integration is through the 
adoption of the Universal Design for Learning (UDL) framework. The benefit of this 
approach is that it is designed for general education classrooms to aid the integration of 
diverse learners. UDL is an educational framework that promotes a learning environment that 
accommodates individual learning differences most often through the use of technology 
(Domings, Crevecoeur, & Ralabate, 2014). The concept of UDL comes from the field of 
architecture and is founded on the goal of accessibility for all students (Mace, Storey, & 
Mueller, 1998). Classrooms that use the UDL model can provide flexibility by incorporating 
collaborative partnerships, technology tools, and differentiated instruction. UDL increases 
access to learning by reducing physical, cognitive, intellectual, and organizational barriers to 
learning and is characterized by multiple means of representation, expression, and 
engagement to appeal to individual student interests. The most recent reauthorization of the 
Individuals with Disabilities Education Act (IDEA, 2004) calls for “activities to support the 
research, development, dissemination and use of technology with universal design principles 
so that technology is accessible and maximizes access to and participation in the general 
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education curriculum [34 CFR §300.704(b)(4)].”  The most efficient means of creating a 
classroom based on UDL is through the incorporation of technology. Because individuals 
with ASD are drawn to and often adept with screen-based technology, the UDL framework 
may be good fit for educating students with ASD in general education classrooms (Domings, 
Crevecoeur, & Ralabate, 2014).  
Directions for future research. The aim of this study was to provide insights to 
researchers to help focus research agendas in the midst of hype about the potential benefits of 
technology for these individuals. While the perceptions of students about their technology 
use as a support tool is important, it will also be helpful to survey the perspectives of other 
stakeholders, in particular parents and educators, to confirm some of these findings. It will 
also be essential to do efficacy studies of the perceived benefits of technology tools to see if 
they are actually improving outcomes. For example, research questions for the future could 
be: 
 Is using technology tools such as reminder alarms and calendars helping to increase 
independent functioning thus reducing the need for special education services? 
 Is listening to music having a measurable effect on reducing anxiety symptoms?  
 Do increased social interactions lead to a reduction in feelings of loneliness and 
depression? 
Another area on which researchers might focus is online learning. There has been an 
absence in the literature regarding the suitability of online learning for students with ASD. In 
this study roughly a third of survey respondents reported having taken an online course for 
credit previously and just over half of the respondents indicated they would like to take an 
online course in the future. These results suggest that online learning may be an area of 
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opportunity for students with ASD. Thinking beyond high school, online learning has the 
potential to provide access to postsecondary education for those students with ASD who 
struggle with the highly social demands of life on a college campus and may be avoiding 
higher education altogether. Future studies should investigate the efficacy of online learning 
for students with ASD.  
Limitations 
There are four primary limitations to this study. First the findings based on self-report 
and student perception of the benefits of technology use were not confirmed by teacher or 
parent report. Self-report is gaining more attention as a valuable tool in autism research 
although it is not without its challenges (Elsabbagh et al., 2014). For example, studies have 
shown differences in the reports of individuals with ASD and their parents. In a quality of 
life study, adolescent reports varied significantly from their parents, in both directions, on 
several scales (Clark, Magill-Evans, & Koning, 2015). In another study, individuals with 
ASD reported their social skill abilities more favorably than their parents (Kalyva, 2010). 
This study tried to mitigate the inconsistency in self-report by using follow up interviews 
with a subset of the sample to confirm their survey responses. Future studies should 
triangulate student, parent, and practitioner perspectives regarding the benefits and barriers to 
technology use by high school students with ASD to see where the results align. 
Second, there is a lack of diversity in this study that is typical for autism research 
(Pierce et al., 2014). Though all eligible students in the public high schools participating in 
the CSESA research study were invited to participate, it may take more culturally specific 
efforts to attract a broader representation that reflects the true demographics of students with 
ASD in the US (Zamora, Williams, Higareda, Wheeler, & Levitt, 2016). Also related to 
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diversity, students with IQs of 70 and above, often corresponding with those educated in 
inclusive settings, were overrepresented. It is very likely the use of technology by these 
students differs from those students with lower cognitive functioning. Future studies may 
want to explore technology use specifically by students with ID to see how their experiences 
may differ.  
Third, this study did not investigate explicitly the negative aspects of technology use. 
While a question was asked in the survey about having an experience when someone was not 
nice using technology, it did not explicitly use the term “bullied”, nor did it define the term 
“bullied” thus the results are not useful to add to the literature on bullying and students with 
ASD. Technology use has the potential to be a great support but it may come with a variety 
of negative consequences that merit the attention of researchers, practitioners, and parents.  
Lastly, regarding the use of Pearson’s chi square test to examine associations between 
survey questions and respondent characteristics, the findings do not apply to all participants 
but only to those responding to the specific question.  
Conclusion 
Contrary to previous research, this study revealed that high school students with ASD 
are using technology in a variety of supportive ways. Study participants reported using 
technology in school and home settings to increase their independence, reduce their anxiety, 
and improve their social opportunities. They also reported bringing powerful technology 
tools with them to school every day but finding barriers to its use through school and 
classroom restrictions on technology use.  Practitioners may benefit from coaching and 
support on integrating technology to aid learning while reducing the distracting nature of 
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technology. Future efficacy studies on the benefits of technology use as a support tool by 
high school students with ASD are needed.  
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APPENDIX A: DEMOGRAPHIC QUESTIONNAIRE 
 
Child and Family Demographic Form  
 
Child Demographic Information 
 
1)  Child’s first and last name: ______________________________ 
 
2)  Child’s date of birth: __ __ / __ __ / __ __ __ __   
                       (Month)    (Day)  (Year)  
 
3)  Child’s current chronological age: ______ years old    
 
4)  Child’s current grade in school. Choose one answer. 
 
(9) 9th grade 
(10) 10th grade 
(11) 11th grade 
(12) 12th grade 
(13) Other Specify: ___________________________ 
 
5) Select your child’s gender. Choose one answer. 
 
 Male 
 Female 
 
6) Select your child’s ethnicity. Choose one answer. 
 
 Non-Hispanic or Non-Latino 
 Hispanic or Latino 
 
7) Select your child’s race. Choose one answer. 
 
 American Indian/Alaskan Native 
 Asian 
 Black or African-American 
 Native Hawaiian or other Pacific Islander 
 White 
 Multi/Biracial Specify: _________________________ 
 Other Specify: _____________________ 
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Child Diagnoses 
 
8)  Select your child’s current diagnoses. Check all that apply. 
 
(1) Anxiety disorder 
(2) Asperger’s syndrome 
(3) Attention deficit disorder/hyperactivity (ADD/ADHD) 
(4) Autism 
(5) Bipolar disorder (manic-depression) 
(6) Cerebral palsy 
(7) Childhood disintegrative disorder 
(8) Depression 
(9) Fragile X syndrome 
(10) 
Intellectual disability (also referred to as cognitive disability or mental 
retardation) 
(11) Learning disability 
(12) Obsessive-compulsive disorder 
(13) Oppositional defiant disorder 
(14) Pervasive developmental disorder (PDD-NOS) 
(15) Rett syndrome 
(16) Schizophrenia 
(17) Selective or elective mutism 
(18) Tourette syndrome 
(19) Tuberous sclerosis 
(20) Other Specify: _____________________ 
 
9) Write the age (in years and months) at which your child was first diagnosed with an autism 
spectrum disorder (autism OR Asperger’s syndrome OR PDD-NOS). If your child has received 
more than one of these diagnoses, please write the earliest age of diagnosis.  
 
Age of diagnosis with ASD ____ years, ____ months of age 
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10)  Select the professional who first diagnosed your child with an autism spectrum disorder 
(autism OR Asperger’s syndrome OR PDD-NOS).Select one. 
 
(1) Developmental Pediatrician 
(2) Neurologist 
(3) Pediatrician 
(4) Psychiatrist 
(5) Psychologist at clinic 
(6) Psychologist at school 
(7) Clinic-based assessment team 
(8) School-based assessment team 
(9) Other Specify: _____________________ 
 (10) Unknown 
 
Home or Community-Based Services 
 
11) Indicate the services and supports that your child is currently receiving outside of school (at 
home, in a clinic, or out in the community). Select ‘no’ or ‘yes’ for each of the services. If you 
select ‘yes’, indicate the number of minutes per month of service that your child currently 
receives. 
 
 Type of service/support No Yes Minutes per month 
11.1 Speech/language   _____ minutes/month 
11.2 Occupational therapy   _____ minutes/month 
11.3 Physical therapy   _____ minutes/month 
11.4 Counseling   _____ minutes/month 
11.5 Social Skills Group   _____ minutes/month 
11.6 Vocational Rehabilitation   _____ minutes/month 
11.7 Other Specify: ____________________   _____ minutes/month 
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Parent/Caregiver Demographic Information 
 
Fill out both columns for your child’s two primary caregivers. Select one answer for each question. 
 
Caregiver 1 (CG1) 
 
12.1 Relationship to child:  
 Father 
 Mother 
 Other Specify: __________ 
 
13.1 CG1’s Ethnicity (Select one) 
 Non-Hispanic or Non-Latino 
 Hispanic or Latino 
 
14.1 CG1’s Race (Select one) 
 American Indian/Alaskan Native 
 Asian 
 Black or African-American 
 
Native Hawaiian or other Pacific 
Islander 
 White 
 
Multi/Biracial Specify: 
_________ 
 Other Specify: _____________ 
 
15.1 CG1’s Highest level of education 
completed (Select one)  
 5th grade or lower 
 6th to 8th grade 
 Partial High School 
 High School Graduate or GED 
 
Associate degree or Technical 
Training or Partial College 
 Bachelor’s degree 
 
Master’s or Doctorate or other 
professional degree 
Caregiver 2 (CG2) 
 
12.2 Relationship to child:  
 Father  
 Mother 
 Other Specify: __________ 
 
13.2 CG2’s Ethnicity (Select one) 
 Non-Hispanic or Non-Latino 
 Hispanic or Latino 
 
14.2 CG2’s Race (Select one)  
 American Indian/Alaskan Native 
 Asian 
 Black or African-American 
 
Native Hawaiian or other Pacific 
Islander 
 White 
 Multi/Biracial Specify: __________ 
 Other Specify: ______________ 
 
15.2 CG2’s Highest level of education completed 
(Select one) 
 5th grade or lower 
 6th to 8th grade 
 Partial High School 
 High School Graduate or GED 
 
Associate degree or Technical 
Training or Partial College 
 Bachelor’s degree 
 
Master’s or Doctorate or other 
professional degree  
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16) Select the category that matches your household’s pre-tax income in 2013. 
 
 < $20,000 
 $20,000-$39,999 
 $40,000-$59,999 
 $60,000-$79,999 
 $80,000-$99,999 
 > $99,999 
 
 
This is the end of the questionnaire. Please look it over for 
questions you may have skipped and complete those as well. 
 
Thank you for completing this form! 
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APPENDIX B. EXAMPLES OF TECHNOLOGY FOR STUDENT SURVEY 
 
For this survey, you will be asked about how you use technology. Technology can 
mean a lot of things, but for this survey, technology will mean electronic technology. 
Take a minute to look at examples of this type of technology. 
 
LAPTOP COMPUTER 
 
 
DESKTOP COMPUTER 
 
 
 
TABLET DEVICE 
 
 
Augmentative Communication Device (AAC) 
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SMARTPHONE 
 
 
iPod/MP3 
 
 
 
 
 
 
SMARTBOARD 
 
 
 
 
GAME DEVICE 
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SOCIAL MEDIA  
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APPENDIX C. FULL SURVEY INSTRUMENT 
 
CSESA Technology Use Survey-Student Version                              
 
We want to learn more about how you use technology (computers, cell phones, internet, 
etc.) to help you learn and to be successful. Your answers to these questions are really 
important to us.  
Take your time and think carefully about your answers.  
 
How You Use Technology at School 
1) Are you are good at using technology? 
 
 Yes     No 
 
2) Check off ALL the types of technology you bring with you to school most days. 
 
 Laptop 
 Tablet device (like an iPad or Kindle) 
  Cell phone with internet (like an iPhone or Galaxy) 
  Cell phone without internet 
  Game device (like a Nintendo DS) 
  iPod or MP3 player 
  Digital camera  
 Other (please list) 
__________________________________________________________ 
 I don’t bring any technology to school 
3) Check off ALL the types of technology you use at school. 
 
 Laptop 
 Desktop computer 
 Smart Board 
 Tablet device (like an iPad or Kindle) 
  Cell phone with internet (like an iPhone or Galaxy) 
  Cell phone without internet 
  Game device (like a Nintendo DS) 
  iPod or MP3 player  
 Digital camera 
 Other (please list) ______________________________________________________ 
 I don’t use technology in school 
4) The questions in this box are about using technology at school to stay organized. 
 
 
Check how often you use technology tools: 
Everyday 
M-F 
Some 
Days 
 
Never 
 
as a calendar 
   
 
as a planner 
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as an alarm 
   
 
as a timer 
   
 
as a camera 
   
 
as a video recorder or sound recorder 
   
 
to take notes 
   
 
Other (please explain) 
 
 
   
 
5) The questions in this box are about using technology at school to complete assignments.  
 
 
Check how often you use technology tools: 
Everyday 
M-F 
Some 
Days 
 
Never 
 
to look things up on the internet 
   
 
to type things up (like Word or Google docs) 
   
 
to make presentations (like PowerPoint) 
   
 
to turn in assignments 
   
 
to work with other students (like Google docs) 
   
 
Other (please explain) 
 
 
   
 
 
6) Are there any other ways you use technology at school to help you learn or to be more 
successful? 
 
 (please list here) 
__________________________________________________________________ 
 
__________________________________________________________________ 
__________________________________________________________________ 
 
7) Do you use technology during lunch or breaks to relax? 
 
Yes    No 
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8) Do you use technology during lunch or breaks to play with friends? 
 
Yes   No 
 
How You Use Technology for Online Learning 
9) Have you ever taken an online course for school credit?  
 
Yes (Name of course/s) 
_______________________________________________________ 
 
No (skip to question 12) 
 
10) Did you like learning online? 
 
Yes  
 
No (skip to question 12) 
 
11) Why did you like learning online? (Please check all that apply) 
 
 I did not have to interact with students. 
 I did not have to interact with the teacher. 
 I could do the course work anytime. 
 I could take as much or as little time as I needed. 
 Other (please explain) 
_________________________________________________________ 
 
12) Would you like to take an online course in the future?  
 
 Yes 
 No 
 
Access to Technology at My School 
13) I am allowed to use technology in all of my classes. 
 
 Yes    No 
 
14) There are people in my school who help me learn to use technology (like computers, cell 
phones, tablets). 
 
 Yes    No 
 
15) My school provides technology tools for me to use in school. 
 
 Yes    No 
 
16) There is wi-fi access at school. 
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 Yes    No 
 
 
 
 
 
 
My Opinions about Using Technology at School 
17) Technology makes learning easier. 
 
 Yes    No 
 
18) Technology makes learning fun. 
 
 Yes    No 
 
19) I like having my phone at school so I can contact my parent(s) if I want or need to. 
 
 Yes    No   I don’t have a phone  
 
20) Using technology to learn is hard. 
 
 Yes    No 
 
21) Technology can distract me. 
 
 Yes    No 
 
22) If you have any other opinions about using technology at school please share them with us 
on the lines below.  
 
 
How You Use Technology to Communicate 
23) Check off ALL the ways you use technology to communicate or to socialize (at home or at 
school). 
 
 phone 
 email 
 text 
 video calls (Face Time, Skype or Google Hangout) 
 Facebook 
 Twitter 
 Instagram or Snapchat 
 Other communication/social media (please 
list)_____________________________________ 
 I don’t use technology to communicate or socialize (skip to question 26) 
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24) Have you ever felt that someone wasn’t being nice to you using technology (texting, 
Facebook, email, etc)?  
 
 Yes, give a short description 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
 No 
25) Check off ALL the reasons that you use technology to communicate or socialize. 
 
 to talk with friends 
 to make new friends 
 to find people with my interests 
 to talk with family members 
 to talk with teachers 
 to keep up with what’s going on (like on Facebook) 
 so I don’t have to talk face-to-face with people 
 Other reasons you use technology to communicate or socialize (please 
list)_______________________________________________________________________
__________________________________________________________________________ 
How You Use Technology At Home 
26) Please check ALL of the ways you use technology when you are at home. 
 
 to keep track of  homework assignments 
 to check class or school website 
 to work with other students on projects  
 to turn in assignments 
 to communicate with teachers 
 to communicate with friends 
 to find out what other people are doing 
 to look things up on the internet 
 for reminders/calendar/planner 
 to play video games 
 to watch You Tube or other online videos 
 to wake me up in the morning 
 other ______________________________________________________________ 
 I do not use technology at home 
27) List any special apps (applications) or software you like to use besides for playing games 
below. For example, an app to help you de-stress, or an app to help you stay organized. 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
How You Might Use Technology in the Future 
 
28) In the future, would you like to have a job using technology?  
 
 Yes   No  
29) Do you plan to go to college when you finish high school? 
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 Yes   Maybe    No (you are done with this survey) 
 
30) Would you like to study a technology-related subject? 
 
 Yes   No  
 
If yes, please check which subject you would like to study. 
 
 computer science  
 video game design 
 web design 
 engineering 
 architecture 
 other (please list)______________________________________________________ 
 
THE END 
 
 
THANKS FOR FILLING OUT THIS SURVEY! 
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APPENDIX D. ADAPTED SURVEY INSTRUMENT 
 
Technology Survey                                                     
 
 
We want to learn more about how you use technology (computers, cell phones, internet, 
etc.) to help you learn and to be successful. Your answers to these questions are really 
important to us.  
Take your time and think carefully about your answers.  
1) Are you good at using technology?  
 
 Yes   No 
 
2) What types of technology do you bring with you to school? 
 
 Laptop     
 Tablet device (like an iPad or Kindle)    
  Smart phone (like an iPhone or Galaxy)  
  Regular cell phone   
  Game device (like a Nintendo DS)   
  iPod or MP3 player  
  Camera   
 Augmentative Communication Device  
 Other (please list) ___________________________________ 
 I do not bring any technology to school.   
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3) Check off all the types of technology you USE at school?
 
 
 Laptop   
 Desktop computer   
 Smartboard   
 Tablet device (like an iPad or Kindle)   
  Cell phone with internet (like an iPhone or Galaxy)  
  Cell phone without internet   
  Game device (like a Nintendo DS)   
  iPod or MP3 player  
  Camera   
 Augmentative Communication Device  
 Other (please list) ____________________________________ 
 I do not use technology in school. 
 
 
Access to Technology at My School 
 
4) I am allowed to use technology at school. 
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 Yes   No 
 
5) There are people in my school who help me learn to use 
technology. 
 
 Yes   No 
 
6) My school provides technology tools for me to use in school. 
 
 Yes   No 
 
My Opinions about Using Technology at School 
 
7) Technology makes learning easier.  
 
 Yes   No 
 
8) Technology makes learning fun. 
 
 Yes   No 
 
9) Using technology to learn is hard. 
 
 Yes   No 
 
10) I like having my phone so I can contact my parent(s) if I want or 
need to. 
 
 Yes   No   I don’t have a phone 
Technology to Communicate or Socialize 
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11) Check off ALL the ways you use technology to talk or to 
socialize. 
   
 
 email  
 phone  
 text           
 Facebook  
 Skype  
 Augmentative Communication Device  
 
 Other (please list)____________________________________ 
 
 I don’t use technology to communicate or socialize  
 
 
Technology At Home 
 
12) Check off ALL the ways you use technology at home?  
  
 to talk to family and friends    
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 to look things up on the internet   
 to play video games   
 to watch videos   
 to wake me up in the morning  
 
 other ______________________________________ 
 
 I do not use technology at home 
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APPENDIX E. INSTRUCTIONS TO ASSESSORS 
 
CSESA Technology Survey-Student Version 
 
Instructions for Assessors  
This survey is a part of the CSESA Supplemental Study on Technology Use in High 
Schools by and for students with ASD. The purpose of the student version is to learn 
more about what types of technology teens with ASD are using and all the ways they 
are using technology to learn and increase their independence.  
In order to maximize the accuracy of the responses, please read the questions aloud 
to the students to help them attend to all response options. Students take so many 
multiple choice tests that many have developed the habit of finding the first correct 
answer and moving to the next question. In this survey, many of the questions ask 
for students to check all responses that apply. There are some “other, please list” 
response options. Assessors may write in the responses as dictated by the student.  
Before beginning the survey, place the sheet of technology visuals in front of the 
student and say something like: 
 
“For this survey, you will be asked about how you use technology. Technology can 
mean a lot of things, but for this survey, technology will mean electronic technology. 
Take a minute to look at examples of this type of technology.” 
 
How to decide which survey version to use? 
The adapted version is for students who have a low elementary comprehension 
level.  
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APPENDIX F. QUALITATIVE INTERVIEW PROTOCOL 
 
I’m going to ask you some questions. When I use the word “technology”, I am mostly 
thinking about computers and laptops as well as tablet devices (like iPads) and 
smartphones.  
I am asking you these questions because I want to understand what you think are 
the good things and bad things about using technology.  
First of all, I would like you to write down all the WAYS you use technology. Just list 
these things below. I included some times of day to help you remember. It’s ok if the 
list is long. Take your time and start by thinking about:  
When you wake up in the morning- 
When you go to school- 
In each of your classes- 
Between your classes- 
At lunch- 
After school in the afternoon- 
Then in the evening, up until you go to bed- 
 
Question 1.  Now look at the list you made above. Tell me the 3 MOST helpful ways 
you use technology at SCHOOL and describe WHY it is helpful. You don’t have to 
have 3, you might have more or less, it’s okay, but try for 3.  
Here’s an example: I use my laptop to type up my notes in history class which is 
helpful because my handwriting is not very good and the teacher might have trouble 
reading it. Then I can keep track of my notes on the laptop rather than have a bunch 
of papers to keep track of. 
(full sentences please) 
1. 
2. 
3. 
Question 2. Tell me about the 3 LEAST helpful ways you use technology at 
SCHOOL and then describe WHY it is NOT helpful.  You don’t have to have 3, you 
can have more or less.  
Here’s an example: I have a cell phone and I keep using it during class to play Angry 
Birds. My teacher gets really angry about this and that’s probably why my grade is 
not too good. 
(full sentences please) 
1. 
2. 
3. 
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Question 3. Now do the same thinking about technology use at home. Look at the 
list you made above. Tell me the 3 MOST helpful ways you use technology at HOME 
and then describe WHY it is helpful. 
Here’s an example: I use my smartphone to text my friends and send them pictures 
of my cat doing silly things. This is helpful because my friends don’t live near me and 
I don’t get to see them much after school.  Then I’m not so bored at home. 
(full sentences please) 
1. 
2. 
3. 
Question 4. Tell me about the 3 LEAST helpful ways you use technology at HOME 
and then describe WHY it is NOT helpful. You can have more or less than 3. 
Here’s an example: I like to play video games after school and sometimes I forget to 
do my homework. This isn’t helpful because then I get bad grades. 
(full sentences please) 
1. 
2. 
3. 
 
Question 4. How would you describe your social life? (full sentences please)  
Question 5. Some people think using technology improves their social life because 
they can be in touch with lots of people very often. Other people feel it can get in the 
way of making friends because texting and email are not the same as spending time 
in person.  
Do you think your social life is better or worse because you use technology?    
 
Tell me some reasons why you chose that response (use details or examples 
please). 
(full sentences please) 
1. 
 
2. 
 
3 
Question 6.  Technology can be a DISTRACTION for a lot of people by taking their 
attention away from what they are supposed to be doing like school work, chores, 
even sleeping.  
Is this a problem for you at SCHOOL?  
Explain why you chose that response (full sentences please): 
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If technology can be a distraction for you at SCHOOL, describe things you do to 
keep it from distracting you. (full sentences please) 
 
Is this a problem for you at HOME?   
Explain why you chose that response (full sentences please): 
 
 
If technology can be a distraction for you at HOME, describe things you do to keep it 
from distracting you. (full sentences please) 
 
 
 
Question 7.  BELOW ARE SOME STATEMENTS. Please read them and respond 
using full sentences. 
Some students say, “I can use technology as much as I want or need to at school to 
help me learn. “ Does that sound like you? Explain why. 
Some students say, “There are people at school who help me learn new ways to use 
technology to help me stay organized and to be successful.” Does that sound like 
you? Explain why. 
Some students say “I know more about technology than my teachers, I have to show 
them how to use it” – what do you think about that? 
Question 8.  Are there things that are keeping you from using technology more to 
help you learn at school? If so, could you please describe what they are?  
Question 9: Who helps you learn ways to use technology to help you stay organized 
or to learn? (Can have more than one response) 
 
Is there anything else you want to tell me about technology and its role in your life? 
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APPENDIX G. PARENT RECRUITMENT EMAIL 
 
Dear parent,  
You are being contacted because your child is enrolled in the Center on Secondary 
Education for Students with Autism Spectrum Disorder (CSESA) research study at his/her 
high school.  
We would like to know if your child would be interested to participate in an additional study 
on the use of technology by high school students with autism. The purpose of this study is to 
gain insight into the different ways students with autism are using technology and if they 
perceive its use as beneficial. Possible barriers to their use of technology will also be 
addressed such as access to computers at school, or school rules regarding technology 
use. 
Students can choose to participate by email or by phone.  It should take between 20-60 
minutes of their time. 
Students who participate will be emailed a $20 Amazon gift card upon completion of the 
questions.   
If you are interested to have your child participate, please click on this link where you can read 
more about the study and give your permission. You will also be asked to provide an email 
address for your child so they may give their permission as well.   
https://unc.az1.qualtrics.com/SE/?SID=SV_0BuGmws8rUtsEW9  
Please feel free to respond to this email to ask any questions you might have about this 
study. 
Susan Hedges 
Research Assistant 
CSESA 
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APPENDIX H. ADDENDUM TO CSESA PARENT CONSENT 
 
Addendum to Parental Permission for your Child to Participate in a Research 
Study 
University of North Carolina at Chapel Hill 
Parent Consent and Parental Permission for a Minor Child to Participate in a Research 
Study – CSESA Group 
IRB Study # 13-3002 
Title of Study: CSESA Project 
Principal Investigators: Kara Hume and Sam Odom (University of North Carolina 
at Chapel Hill) 
Principal Investigator Department: FPG Child Development Center 
Principal Investigator Phone number: 919-843-2291 
Principal Investigator Email Address: kara.hume@unc.edu  
Co-Investigators: Leann Smith (University of Wisconsin at Madison), Laura Hall 
and Bonnie Kraemer (San Diego State University) 
Funding Source and/or Sponsor: U.S. Department Of Education (DoEd) 
_________________________________________________________________ 
 
Your child is already taking part in the CSESA study. You are receiving this 
addendum because we are interested in getting more information from a sub-group 
of teens in the CSESA study about technology. To join this part of the study is 
voluntary. You or your child may refuse to join. 
What is the new information about the study? During this study, your child will 
either complete an email interview questionnaire or respond to interview questions 
by phone. The questions are about your child’s use of technology at school and at 
home. If your child chooses to participate by email, an email with the questions will 
be sent directly to your child and he or she will need to respond to the questions in 
that email within one week of receipt. If your child’s responses are one-word 
responses, or are unclear, the researcher will send a follow-up email asking for 
clarification. If your child chooses to participate by phone, he or she will be contacted 
by a researcher by phone and asked the same series of questions. The researcher 
will make three attempts to reach your child by phone at an agreed upon time. Both 
methods should take between 20 and 60 minutes. The phone interview will be 
recorded so the responses can be transcribed. 
 
Will your child receive anything for being in this study? Will it cost anything? 
Your child will receive a $20 Amazon gift card for participating in this study. It will be 
emailed to your child upon completion of the interview (either by phone or by email). 
There are no costs associated with being in the study. 
 
What if you have questions about this part of the study? You have the right to 
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ask, and have answered, any questions you may have about this research. Contact 
Susan Hedges by email (hedges@live.unc.edu) or phone (919-843-9078) with any 
questions, complaints, or concerns you may have. 
 
What if you have questions about your child’s rights as a research 
participant? All research on human volunteers is reviewed by a committee that 
works to protect your rights and welfare. If you have questions or concerns, or if you 
would like to obtain information or offer input, please contact the Institutional Review 
Board at 919-966-3113 or by email to IRB_subjects@unc.edu. 
 
I have read the information regarding the study. I have asked all the questions I have 
at this time.  
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APPENDIX I. STUDENT RECRUITMENT EMAIL 
 
 
Dear student,  
You are being contacted because you are already a part of the CSESA study and your 
parent has agreed for you to participate in a brief study on high school students’ use of 
technology like cell phones, computers, and tablet devices. 
We will get information through an interview. You can choose to participate in the interview 
by email or by phone.  It will take approximately 20-60 minutes to complete the interview. 
If you complete all the questions and use full sentence responses, you will be emailed a $20 
Amazon gift card.  
If you are interested to participate, please click the link below where you can read more about the 
study and give your permission by checking a box that says you agree. Then you can decide if you 
want to participate by email or by phone.  
 
 https://unc.az1.qualtrics.com/SE/?SID=SV_783yu5Nu27KYhet 
If you have any questions, you can ask them by responding to this email.  
Thanks! 
Susan Hedges 
Research Assistant 
UNC 
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APPENDIX J. ADDENDUM TO CSESA STUDENT ASSENT 
 
Addendum to Assent to Participate in a Research Study 
 
University of North Carolina at Chapel Hill 
Parent Consent and Parental Permission for a Minor Child to Participate in a Research 
Study – CSESA Group 
IRB Study # 13-3002 
Title of Study: CSESA Project 
Principal Investigators: Kara Hume and Sam Odom (University of North Carolina 
at Chapel Hill) 
Principal Investigator Department: FPG Child Development Center 
Principal Investigator Phone number: 919-843-2291 
Principal Investigator Email Address: kara.hume@unc.edu  
Co-Investigators: Leann Smith (University of Wisconsin at Madison), Laura Hall 
and Bonnie Kraemer (San Diego State University) 
Funding Source and/or Sponsor: U.S. Department Of Education (DoEd) 
_________________________________________________________________ 
 
You are already taking part in the CSESA study. We want to get more information 
about technology from a small group of teens in the CSESA study. To join the study 
is voluntary. You may refuse to join, or you may withdraw your consent to be in the 
study, for any reason, without penalty.  
What is the new information about the study? During this small part of the larger 
study, you will complete either an email interview or a phone interview about your 
thoughts on using technology both at school and at home. Your participation should 
take between 20-60 minutes. If you choose to participate by email, you will need to 
respond to the questions within one week of receiving them. If you choose to 
respond by phone, you will have one week from the date you sign this agreement to 
complete the interview.  
Will you receive anything for being in this study? Will it cost anything? You will 
receive a $20 Amazon gift card for participating in this study. It will be emailed to you 
upon completion of the questions either by email or phone.  
 
What if you have questions about this part of the study? You have the right to 
ask, and have answered, any questions you may have about this research. If you 
have questions about this part of the study, contact Susan Hedges by email 
(hedges@live.unc.edu) or phone (919-843-9078) with any questions, complaints, or 
concerns you may have. 
 
What if you have questions about your rights as a research participant? All 
research on human volunteers is reviewed by a committee that works to protect your 
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rights and welfare. If you have questions or concerns, or if you would like to obtain 
information or offer input, please contact the Institutional Review Board at 919-966-
3113 or by email to IRB_subjects@unc.edu. 
 
I have read the information provided above. I have asked all the questions I have at 
this time.  
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  APPENDIX K. DIAGRAM OF QUALITATIVE CODES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Improve Organization 
-reduce paper 
-take notes 
-folders for notes 
-do & turn-in 
assignments online 
-typing better than paper 
Bypass Poor Handwriting 
-handwriting issues/dysgraphia 
-corrects spelling 
-take photo of stuff on board 
 
Aid Comprehension 
-online assign better 
than paper 
-look things up when 
have questions 
 Pursue Own Interests 
-research interests 
-learn new skills 
-recording artist 
-graphic artist 
-make videos 
 
Use for Leisure Time 
-something to do when 
bored/downtime 
-play games/YouTube 
-take pictures 
Increase Independence 
Music/games Reduce Stress 
-music for stress 
-music blocks out 
background noise 
-play games to relax 
 
Limits to Access 
-teachers limit use in class 
-administrators block certain sites 
-wifi not good 
-computer quality not good 
 
 
Variety of Options 
-social/text 
-social/email 
-social/messaging quick 
-social/chat 
-social/facetime can see 
face 
-social/share pictures 
online 
-social/social media 
Bridge Distance 
-social/family live far away 
-social/don’t drive 
-social/meet people who live 
far away 
 
Contact Friends/Family as 
Lifelines 
-call/text parents w/questions 
-call friends w/questions 
 
Reduce Anxiety/Stress 
Improve Social 
Opportunities 
Distraction 
Impedes Social Interactions 
   -impacts social interaction 
-interferes family interactions 
Interferes w/ 
-what should be doing 
-school work 
-chores 
-sleep  
 
 
 
BARRIERS 
BENEFITS 
NEFITS 
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